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C Abstract: The Forest Service, in compliance with the National Environmental Policy Act of
1969 and the Forest and Rangeland Renewable Resources Planning Act of 1974 - as
amended by the National Forest Management Act of 1976 - released a Final Environmen
tal Impact Statement for the Land and Resource Management Plan for the San Juan
National Forest on September 29, 1983. This Supplement to ·the Final Environmental
Impact Statement (SEIS) describes the environmental consequences of proceeding with
a proposed amendment to the current Forest Plan approved for implementation in
September, 1983 and the consequences of alternative amendments. The accompanying
amendment deals with the timber management program of the Forest Plan. Changes
in management of other resources such as wildlife and recreation are not proposed. In
the Forest Plan of 1983, Alternative H was selected to be implemented. Six alternative
amendments to Alternative H were analyzed in detail: H1 - continuation of current Forest
Plan; H2 - maximizing financial efficiency (revenues less costs); H3 - maximizing financial
efficiency while not harvesting timber in unroaded areas; H4 - maximizing economic
efficiency (benefits less costs) ; H5 - offering for sale a volume of timber equal to current
quantity demanded; and H6 - increasing the amount of timber offered for sale by 25
percent over the current quantity demanded.

Alternative H5 is the Forest Service Proposed Action.
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SUMMARY

This summary is an overview of the final Supplemental Environmental Impact Statement (final SEIS) for the
amended Land and Resources Management Plan for the San Juan National Forest. We have prepared this
final Supplemental Environmental Impact Statement and Forest Plan Amendment, incorporating sugges
tions received during the comment period for the draft SEIS, which ended March 15, 1990.

BACKGROUND

The Natural Resources Defense Council, and others, appealed the Forest Plan and accompanying EIS in
September 1983. In 1984, the Chief of the Forest Service responded to this appeal by sending the EIS and
Forest Plan back to the Forest Service for additional analysis and documentation. Then, in 1985, the
Secretary of Agriculture chose to review the Chief's decision. He also remanded the EIS and Forest Plan,
but he expanded the requirements for additional analysis and documentation.

The question of supply and demand for wood products is a central issue of this analysis of the timber
management portion of the Forest Plan. A study recently completed by the San Juan National Forest
demonstrates a significant change in the local demand for timber from that predicted in the original Forest
Plan.

Therefore, we have addressed the timber management issues from two perspectives: first, we have
considered the revised timber demand estimate and how that may affect existing Forest Plan goals and
objectives and, secondly, we have addressed the additional issues raised by the Chief and Secretary in
their administrative reviews. The Forest interdisciplinary team has not reanalyzed other aspects of the
original Forest Plan such as recreation, wilderness, and range management, because they are outside the
scope of this Forest Plan Amendment which focuses on timber management issues.

Public Input And Consultation With Others

To prepare this Amendment, the Forest Supervisor carried out consultation with other agencies, local
interest groups, and indiViduals. He accomplished these consultations through notifications in the Federal
Register, personal mailings, news releases, personal dialogue, and public forums with interested groups
including the Sierra Club, Audubon Society, Colorado Environmental Coalition, Colorado Mountain Club,
Sheep Mountain Alliance, Intermountain Forest Industry Association and local timber purchasers. (Chapter
VI of the final SEIS contains a synopsis of public involvement efforts and public detailed comments.)

From June through October 1988, the Forest conducted a series of joint meetings wtth a number of
interested individuals and organizations. Because of concerns voiced by the local and regional environ
mental community, the timber industry, economic development interests, and state and local governments,
the Forest Supervisor established a forum to attempt to collaborate on a preferred alternative. All major
known interests except the Natural Resources Defense Council participated in this forum.

The Forest Supervisor used this process to achieve a better understanding of divergent views, to resolve
disputed issues, and to identify an agreeable alternative. While the participants did not reach consensus
on all issues, they did agree on issues related to harvest methods and harvesting options in some sensttive
unroaded areas. For specific aspects of the alternative where no agreement was reached, such as for the
allowable sale quantity (ASQ) and certain related site-specific issues, the Forest interdisciplinary team
attempted to strike a workable balance among the competing demands held by all parties involved in the
forum.
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I • PURPOSE AND NEED

The final SEIS describes and explains the environmental effects of alternative timber management program
levels. The reanalysis is necessary because timber demands have changed significantly from the level
projected by the Forest Plan. Public opinion regarding unroaded areas and harvesting practices has also
changed. In response, the Forest needs to reevaluate where and by what method timber harvests are
conducted. In addition, the Secretary of Agriculture directed reanalysis and further documentation of the
timber management portion of the original Forest Plan.

The following issues from the Secretary's decision, in addition to the issues listed above, form the basis
for the reanalysis:

the Secretary's concerns regarding the Forest Plan vegetation management program, the need to
cut timber management costs and raise revenues, and the circumstances under which timber sale
levels would increase;

commercial timber sales where the costs to the Forest of preparing and administering the sales are
greater than the cash receipts collected from the timber purchaser;

achieving multiple-use objectives through commercial timber sales, non-commercial methods, or a
combination of both.

Proposed Changes To The Forest Plan

The Forest Supervisor has determined the following are needed changes to the Plan:

1. To determine a new allowable sale quantity (ASQ). The ASQ is a term used to describe the
maximum amount of timber that may be sold for a time period specified by the Forest Plan (usually
expressed on an average annual basis);

2. To implement the commercial timber sale program on lands which emphasize the economically
efficient capabilities of the Forest and the management needs of the various tree species;

3. To modify the Management Area allocations, where necessary, to incorporate changes to the
management areas brought about by a change to the suitable timber base and ASQ. Large scale
changes that involve other programs such as recreation, range, or wildlife are not proposed
because they are outside the intended scope of this Forest Plan Amendment.

II· ALTERNATIVES, INCLUDING THE PROPOSED ACTION

The Forest interdisciplinary team considered 10 alternatives for the 1983 Forest Plan. The Regional
Forester selected Alternative H for Forest Plan implementation (as explained in the 1983 Record of
Decision). Since the appeals and subsequent direction for further analysis are concerned with timber
management, the new alternatives developed during the process of amending the Forest Plan are limited
to timber management issues. We displayed six alternatives in the draft SEIS. For this final SEIS we have
altered several of the aiternatives in response to public comment.

S-2
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C:' Alternative H1

Alternative H1 reflects the current goals and objectives, and standards and guidelines for timber manage
ment described in the Forest Plan approved 9/83. Atternative H1 is also the "no action' alternative required
by the National Environmental Policy Act (NEPA) and represents the Forest and Rangeland Renewable
Resources Planning Act (RPA) Alternative required by the National Forest Management Act (NFMA).
(Forest Plans become the RPA Alternative.) Alternative H1 provides an allowable sale quantity (ASQ) of 41
million board feet per year (annual average).

Alternative H2

We have modified Alternative H2 in response to public comment on the draft SEIS. Respondents objected
to this atternative because of its almost exclusive emphasis on clearcutting spruce-fir to achieve maximum
financial returns. They pointed to the need to examine, •...a financial alternative that has the same
constraints as the Preferred Alternative so the pUblic has a real basis for comparison.'

Alternative H2 still emphasizes obtaining the highest net financial returns for the Forest from the timber
management program. However, conditions are now placed on the alternative that address the types of
tree species offered for sale (not just spruce-fir) and the methods used to harvest timber. Shelterwood
harvest options are favored for all conifer tree species and aspen is clearcut. The alternative reduces the
allowable sale quantity from. an average of 41 MMBF per year to 15.2 MMBF per year for the first decade.

c

c

Alternative H3

Many commentors felt that Alternative H3 was not realistic because it emphasized clearcutting. They
argued that the same harvesting constraints required of the other alternatives, such as restricting clearcut
ting conifers, should be applied to this alternative. We agree. But by incorporating the suggested modifica
tions we would duplicate Alternative H4. Instead, we have replaced H3 with another alternative that we were
asked to consider.

Alternative H3 now maximizes financial returns while excluding timber harvest from unroaded areas. The
species of trees harvested and the method of harvest are now subject to constraints similar to the other
atternatives. Atternative H3 reduces the allowable sale quantity from 41 MMBF to 10.4 MMBF per year.

Alternative H4

Alternative H4 strives to maximize economic efficiency while emphasizing current silvicultural methods.
This entails shelterwood harvesting of conifer tree species and clearcutting aspen. The alternative reduces
the allowable sale quantity from 41 MMBF to 20 MMBF per year.

Alternative H5 (the Preferred Alternative)

Alternative H5 (the Forest Service Preferred Alternative) reduces the allowable sale quantity (ASQ) to 24
MMBF per year. We have made several changes to this alternative in response to public comment on the
draft SEIS. First, we have changed the silvicultural emphasis of the alternative from even-aged methods
(primarily shelterwood harvest) to unevened-aged methods (primarily individual tree selection methods).
Secondly, we did not consider an Opportunity Availability Component (OAC) for the alternative, or any of
the other alterntives, in the final SEIS. Comments on the draft SEIS indicated that the combined ASQ and
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OAe of Alternative H5, and the schedule of projects that would implement both components of the ASQ, (
duplicated Alternative H6.

Alternative H6

Alternative H6 sets the allowable sale quantity at 30 million board feet per year. This ASQ represents a 25
percent decrease from the current ASQ, but an actual 25 percent increase from current industry harvest
levels. For the final SEIS, we have modified Alternative H6 to place more emphasis on uneven-aged
management methods.

COMPARISON OF ALTERNATIVES

Table S-1 displays the six alternatives and their quantifiable outputs, environmental effects, activities, and
costs.

Table S-2 displays the timber related present net value, discounted benefits, discounted revenues and
discounted costs of the alternatives.

(
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Table S-1
Quantifiable Resource Outputs, Environmental Effects, Activities and Costs by Alternative.

Forest Plan Alternative Amendment
Output/Effect (Units) Hl A2 A3 A4 A5 A6

RECREATION

Developed Recreation Use
Decade 1 (1,000 RVD's·/Yr.) 780 780 780 780 780 780
Decade 2 1,000 1,000 1,000 1,000 1,000 1,000
Decade 5 1,445 1,445 1,445 1,445 1,445 1,445

Dispersed Recreation Use**
Decade 1 (1,000 RVD's*/yr.) 1,080 1,080 1,080 1,oao 1,oao 1,080
Decade 2 1,385 1,385 1,385 1,385 1,385 1,385
Decade 5 2,000 2,000 2,000 2,000 2,000 2,000

Wildlife and Fish Use
Decade 1 (1 ,000 WUD's**) 270 270 270 270 270 270
Decade 2 343 343 343 343 343 343
Decade 5 510 510 510 343 510 510

Wilderness Use
Decade 1 (1,000 RVD's*/Yr.) 170 170 170 170 170 170

en Decade 2 215 215 215 215 215 215
, Decade 5 310 310 310 310 310 310

01 Non Wilderness Dispersed Recreation Capacity
Roaded Use Capacity

Decade 1 (1 ,000 AVD's*/Yr.) 3,920 3,960 3,950 3,930 3,930 3,930
Decade 2 3,850 3,910 3,900 3,870 3,890 3,860
Decade 5 3,530 3,730 3,730 3,750 3,780 3,740

Unroaded Use Capacity
Decade 1 (1,000 RVD's*/Yr.) 1,550 1,595 1,600 1,590 1,580 1,560
Decade 2 1,500 1,590 1,600 1,560 1,550 1,530
Decade 5 1,320 1,550 1,595 1,510 1,400 1,380

Visual Quality Objectives
Preservation p,000 Acres) 412 412 412 412 412 412
Retention/Partial RetentIon 665 712 698 697 688 683
Modification/Max. Modification 791 744 758 759 768 773

UNROADED AREAS (10 Yr. Period)

Areas Unroaded
Decade 1 (1 ,000 Acres) 960 979 988 978 977 970

* Recreation Visitor Days
** Includes WUD's and FUD's (Wildlife or Fish User Days)



Table 5·1
Quantifiable Resource Outputs, Environmental Effects, Activities and Costs by Alternative. (CONTINUED)

Forest Plan Aftemative Amendment
Output/Effect (Units) HI A2 A3 A4 AS A6

WILDLIFE

Man~ement Indicator Species (% Change Habitat Capability)
ar~ Successional

acade 1
Mule Deer +0.5% 0.0% 0.0% +0.1% +0.3% +0.3%

Mid Successional
Decade 1

Snowshoe Hare +1.3% +0.5% +0.4% +0.6% +0.7% +0.8%

Late Successional
Decade 1

North. Three-Toed Woodpecker -4.4% -0.2% -0.2% -1.5% -2.3% -2.6%
(f)

TIMBER
a>

Lands Selected For Timber
Production (1 .000 Acres) 470,000 216,000 1n,000 246,000 375,000 395,000

Long·term Sustained-yield Capacity
(MMBFlYear) 72.2 36.5 33.9 42.0 53.7 57.3

Allowable Sale Quantity
Decade 1 (Million Cu. Ft.lYr.) 9.4 3.8 2.5 4.1 5.6 6.9
Decade 2 9.7 4.0 3.2 4.3 5.6 6.9
Decade 5 11.0 4.5 3.2 4.8 5.6 6.9

Ailowabl. Sal. Quantity
Decade 1 (Miilion Bd.Ft./Yr.) 41.0 15.2 10.4 20.0 24.0 30.0
Decade 2 42.0 16.0 13.1 20.4 24.0 30.0
Decade 5 48.0 18.7 13.0 22.6 24.0 30.0

Other Products
Decade 1 (Million Bd. Ft./Yr.) 1.0 0.5 0.5 0.5 0.5 0.5
Decade 2 1.0 0.5 0,5 0.5 0.5 0.5
Decade 5 1.0 0.5 0.5 0.5 0.5 0.5

Rrewood
Decade 1 (Million Bd. Ft.lYr.) 6.5 6.5 6.5 6.5 6.5 6.5
Decade 2 6.5 6.5 6.5 6.5 6.5 6.5
Decade 5 6.5 6.5 6.5 6,5 6.5 6.5

(\ 1/\'
/1



n n ~)

Table 5·1
Quantifiable Resource Outputs, Environmental Effects, Activities and Costs by Alternative. (CONTINUED)

Forest Plan Alternative Amendment
OulpuVEffecl (Un~s) Hl H2 H3 H4 HS H6

TIMBER (Cont.)

Timber Harvest Prescriptions: (AcresNr.)
Clearcut Decade 1 1,100 225 225 325 530 1,100
Shelterwood 3,600 2,600 1,400 3,400 500 600
Selective Cut 555 350 525 350 4,300 4,950
Intermediate Cut 5,800 15 15 150 125 165

Local Roads Construction/Reconstruction
(Timber Purchaser) (MileslYr.)

Decade 1 Construction 23.0 8.0 4.0 10.0 12.0 20.0
Decade 1 Reconstruction 17.0 3.0 3.0 5.0 7.0 8.0
Decade 2 Construction 18.0 4.0 5.0 6.0 10.0 15.0
Decade 2 Reconstruction 18.0 7.0 7.0 9.0 11.0 12.0
Decade 5 Construction 7.0 5.0 4.0 5.0 8.0 16.0
Decade 5 Reconstruction only 38.0 10.0 9.0 10.0 16.0 21.0

en WATER AND SOIL... Water Yield (Incremental)
End of 50 Years (Acre Ft.Nr.) 9,400 4,600 2,200 5,100 4,100 5,200

ECONOMIC

Present Net Value (Millions of $'0) 257.7 269.7 267.9 269.7 267.4 261.4

Payments to Counties
Decade 1 (1,000 of $'s/yr.) 270 130 80 150 160 200
Decade 2 260 140 100 150 170 200
Decade 5 300 160 130 160 200 210

ChanBe in Employment (current = 320 jobs)
acade 1 (timber and wood +235 -110 -170 -45 a +85

products related jobs)
Tolal Budget Cosl

Decade 1 8.96 7.82 7.72 7.94 8.07 8.65
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Table 5·2
Timber Related Present Net Value, Discounted Costs, Discounted Benefits, Discounted Revenues, B:C ratio and R:C Ratio.

DISCOUNTED DISCOUNTED DISCOUNTED B:C* R:C*·
ALTERNATIVES PNV CHANGE COSTS CHANGE BENEFITS CHANGE REVENUES CHANGE RAno RAllO

ALTH4 2.50 15.4 17.9 14.7 1.16 0.96
.(J.8 +3.1 +3.8 -2.4

AlTH2 1.70 12.3 14..1 12.3 1,14 1.00
-1.1 -3.1 -4.3 -3.4

ALTH3 0.60 9.2 9.8 8.9 1.07 0.96
-2.2 +8.5 +6.2 +5.5

AlTH5 -1.6 17.7 16.0 14.4 0.90 0.81
-2.2 +5.6 +3,5 +2~

ALTH6 -3.8 23.' 19.5 16.9 0.84 0.73
-3." +11.1 +7.2 +6.3

ALTH1 -7.7 34.4 26.7 23.2 0.77 0.67

BenefitCost Ratio (Sum of Discounted timber benefits/sum of discounted timber costs)
Revenue: Cost Ratio (Sum of Discounted timber revenues/sum of discounted timber costs)

('. (\ f"'j



C-' III - AFFECTED ENVIRONMENT

Chapter III of this document displays information that supplements the affected environment information
in the Forest Plan FEIS. We have, in addition, added two new sections: 'Biological Diversity' and 'Unroaded
Areas. '

Social And Economic Setting

Updated information from the Colorado Department of Labor and Employment indicates that the unem
ployment rate in the local economic impact area has decreased from 8.2 percent in 1980 to 7.4 percent
in 1989. In contrast, the current Colorado unemployment rate for 1989 is 5.8 percent. Over this same ten
year time period, the total labor force in the impact area has increased from 24,200 to 27,000 persons.

Recreation

Recreational use of the Forest has fallen short olthe levels anticipated in the Forest Plan. Forest recreation
specialists monitoring the Forest Plan, found that the Plan overstated projections by 35 percent and that
the errors in prediction were increasing. Table S-3 displays the revised projections.

Table 5-3
Revised Recreation Use Projections (Demand)

(1000's of recreation visitor days/yr.)
Developed Dispersed Wildernessc Year

1985-1987 ave.
1990
1995
2000
2010
2020
2030

Fish and Wildlife

673
780
890

1000
1130
1280
1445

930
1085
1230
1385
1565
1770
2000

144
170
190
215
245
275
310

Total

1747
2030
2310
2600
2940
3325
3755

Winter range is important to deer and elk populations. The Forest's current winter range carrying capaCity
is an estimated 13,300 elk and 13,000 deer. Although more animals live on the Forest during the summer
months, year-round habitat is limited by winter range capacities. Only a small portion of the total deer and
elk winter range in southwest Colorado is on National Forest System land,

Range

Timber removal, whether through commercial timber sale programs or otherwise, creates only minimal
increases in the forage available for grazing. Although the effects of timber sales, especially in aspen, can
be significant on a site-specific basis, these increases are generally more short term.

The demand for rangeland grazing is lower than projected in the Forest Plan. Actual grazing use in 1986
totaled 140,000 animal unit months (AUMs); the demand level predicted in the Forest Plan for the same
year was 180,000 AUMs.
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Timber

Approximately 49 percent of the Forest (911,000 acres) is classified as tentatively suited for timber
production (Table S-4). "Tentatively suited' means the stands are physically suited for timber production,
are capable of producing commercial wood, and have not been legally or administratively withdrawn from
consideration for timber management. Lands that are withdrawn include wilderness, wilderness study
areas, research natural areas, some archaeological areas, administrative sites, and campgrounds.

The area of timberland determined to be tentatively suited for timber production is based on the timber
inventory completed in 1988. This information supersedes the Forest Plan inventory data which was based
on interpretation of LANDSAT imagery.

The 1988 revised data and the 1983 Forest Plan data display major differences in basic land classification,
but only minor differences in forested land removed from consideration for timber management because
of legal or administrative status. The 1983 Forest Plan classifies a total of 521,215 acres as non-forest, as
opposed to 356,800 acres in the 1988 inventory. The major difference between the two surveys is in their
definition of 'woodland' cover types. The 1988 inventory treats pinyon/juniper (48,678 acres) and oak
(113,447 acres) as forest land; the 1983 survey placed these cover types in the non-forest category.

Another difference between the two surveys is in the amount of wilderness forested land withdrawn from
timber production. The 1988 inventory shows 215,865 acres in this classification as opposed to the 157,380
acres in the 1983 survey.

Timberlands that are not physically suited for timber production because they cannot be restocked within
five years also differ in the two timberland sUitability determinations. The 1988 inventory classified 35,308
fewer acres of ponderosa pine as not technologically suited for timber production.

Timber Demand

The local market area for timber includes Dolores, Montezuma, La Plata, San Juan, Hinsdale, Mineral, and
Archuleta counties in Southwest Colorado. Log exports to the north of the market area have been sporadic
because the mountain passes and distance to processing facilities present formidable barriers to an
economically feasible log haul. Log exports east over Wolf Creek Pass are increasing. Most timber
harvested in the market area is processed in or around the towns of Dolores, Cortez, Mancos, Durango,
Bayfield, Pagosa Springs, and Southfork.

Local area timber producers include the San Juan National Forest, Colorado Division of Forestry, Bureau
of Land Management, the Jicarilla Apache and Southern Ute Indian Tribes, and numerous private, non-
industrial ownerships. '

Long-term records of timber cut and sold in the San Juan National Forest show a pattern of continuously
increasing timber harvest through the 1960's. This harvest peaked around 1969 and has been dropping
off steadily since then.

Timber harvest on the Jicarilla Apache and Southern Ute Indian Reservations has been cyclic. The
reservations supplied approximately 8 million board feet (MMBF) per year through 1972, but after 1972
curtailed sales because of depleted inventories and other conflicting land use problems. In 1988 both
reservations established plans to begin offering, combined, more than 12 MMBF of timber per year.
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C Table S·4
Land Capable, Available and Tentatively Suitable for Timber Production *

1989 Timber Mgmt Amendment 1983 Plan

NON-FOREST LAND
Non-Forest 350,515 518,963
Water 6,303 2,252

Subtotal 356,818

COMMERCIAL FOREST LAND WITHDRAWN
FROM TIMBER PRODUCTION

National Wilderness Preservation
System 215,861 157,380
Wilderness Study Area 72,732 63,162
Research Natural Area 823 823
Archaeological Area 1,233 1,233
Administrative Sites 9,023 9,023
Campgrounds 562 0

Subtotal 300,234

NONCOMMERCIAL FOREST LAND INCAP-
ABLE OF PRODUCING INDUSTRIAL WOOD 172,450 227,566

NOT PHYSICALLY SUITED
Restocking within 5 yrs. cannot
be assured. 121,219 85,911

C
Irreversible Resource Damage 0
Inadequate Response Information 0

Subtotal 293,669
UNSUITABLE TOTAL 950,721

Total Net Forest Acres 1,867,961 1,867,782

TENTATIVELY SUITABLE LAND FOR
TIMBER PRODUCTION 911,240 801,874

* Source: 1988 Inventory of San Juan National Forest Book 1, Forest Service Totals by Forest Type
and stand size DBH class and species, USDA Forest Service, Region 2, TFP and CFM,
1988.

Table S-5 summarizes, by producer category, the number of firms currently operating in the seven county
market area. Primary processors are mills that produce a product for retail consumption. Secondary
processors use finished wood products from other companies and add value to those products. Contrac
tors provide logging services for hire.

Table S-6 displays the current quantity of softwood timber demanded (at current prices) by local industries
as well as the estimated demand for aspen, fuelwood, and other wood products. The table compares the
current timber demand estimate to the demand estimate provided by the 1983 Forest Plan FEIS.
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Table 5·5
Number of Firms by Industry Category

c
Category

Primary Processor (mills)
Secondary Manufacturer
Logging Contractor
Fuelwood Supplier

Number of Firms

22
1

13
34

Source: Survey of Colorado Forest Industry, Colo. State Forest Service (1987).

Table 5·6
Current Quantity Demanded Compared to Timber Demand Estimates In the FEIS (1983)

Product
Current FEIS

Quantity Demanded Demand
(million board teet per year)

Water

Softwood Sawtimber
Aspen Sawtimber
Fuelwood
Other Wood Products

TOTAL

18.0
6.0
6.5
0.5

32.0

38.0
10.0
10.0
10.0
68.0 c

Increased water yield is not the main goal of any commercial timber harvest scenarios presented by the
alternatives. Any increased water yield would be a by-product of timber harvest undertaken in the pursuit
of other objectives. The potential increase in water yield depends on the amount of vegetation removed
from a particular site and the rate of vegetation regrowth in later years. Clearcutting produces the largest
increases in water yield; group and individual tree selection, intermediate cuts, and shelterwood prepara
tion produce smaller increases in water on a per acre basis.

IV • ENVIRONMENTAL CONSEQUENCES

The following information supplements the 1983 Forest Plan FEIS which described the environmental
consequences of all Forest Service management activities, including non-timber activities. The information
in this document summarizes the direct, indirect, and cumulative effects of the timber management
alternatives evaluated in the final SEIS. We have added sections addressing biological diversity and
unroaded areas to the final SEIS.
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c~ EFFECTS OF TIMBER HARVEST ON:

Recreation

Alternatives H2 through H6 reduce timber harvest levels relative to Alternative H1 (current management
direction) but the changed harvest levels do not affect recreation capacity appreciably, nor is there a
meaningful difference in recreational capacity from one alternative to another. The alternatives do not affect
wilderness, developed recreation and downhill skiing opportunities. The alternatives affect dispersed
recreation, but the reduction in these types of recreation opportunities are minor.

Each alternative results in a slight shift in recreation settings from unroaded settings to roaded settings
as time progresses. The amount of change is directly related to the long-term timber harvesting objective
of the individual alternative. Alternative H1 would result in the largest decrease in the roadless settings
available for recreation and the greatest increase in unroaded settings. Alternative (H1) is followed in
descending order by H6, H5, H4, H2, and H3 in terms of magnitude of affect on unroaded settings. All of
the alternatives, with the exception of H1 and H6 which would have greater impact, would result in
approximately half of the Forest remaining unroaded after 50 years.

Visual Quality

c
The amount of land managed for timber production, the intensity of timber management on those lands,
and the methods by which forests are harvested are the most important management elements that affect
the natural appearance of the Forest. Alternative H1, H4, and H6 would alter more areas ofthe Forest than
the other alternatives. Alternative H1, would affect approximately 2 percent of the Forest over a 10-year
period if the full ASO were offered, sold, and harvested for the decade. Alternatives H6, H5, H4, H2 and
H3, in descending order, would each modify the physical setting of less area than Alternative H1. Though
Alternatives H4 and H5 affect approximately the same acreage, Alternative H4 would have greater impact
on visual quality than H5 due to the alternative's emphasis on even-aged management.

Unroaded Areas

The amount of timber harvesting that would be conducted in unroaded areas on the San Juan National
Forest is directly related to the level of timber harvest in each alternative. The alternatives rank, from highest
to lowest, as follows: H3, H2, H4, H5, H6 and then H1 (the Forest Plan) in terms of relative abundance of
unroaded lands remaining at the end of the 50-year projection period.

Alternative H1 would reduce unroaded acreage by 207,000 acres over 50-years, to a total of 782,000 acres.
At the other end of the spectrum, Alternative H3 would reduce unroaded acreage by 1,000 acres over 50
years, the smallest reduction among the alternatives.

Biological Diversity

Natural successional changes are continually taking place in the Forest's rangeland and tree plant
communities. Many of these are significant changes that would continue even if all human activity ceased.
These continuing changes will be more important in determining the diversity of the future Forest than the
changes brought about by any of the alternatives evaluated in this supplement.

For example, coniferous trees are slowly replacing aspen in some areas of the Forest. This is occurring
where natural stand succession will not perpetuate the aspen forest type without a catastrophic event or
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a management-induced action. The composition of conifer stands is also changing slowly. Continued C'
natural succession in the absence of timber harvest or fire, will result in the slow conversion of seral cover
types to more shade tolerant climax species such as spruce and fir on many sites. The third successional
change includes grass being replaced by trees such as pinyon/juniper and ponderosa pine in lower
elevations of the Forest.

Changes in the age class distribution of forests is an important indicator of vegetative trends. They present
a quantitative picture of broad, long-term changes that will occur to the landscape. Approximately 35
percent of the forested land is now occupied by stands that are characterized as 'mature' forests over 150
years of age' We project that in absence of a commercial timber program, late successional acres would
increase by 25 percent after 20 years and by as much as 37 percent from their current acreage after 50
years. At that time, these mature forest lands would make up almost 60 percent of the total forested lands
on the San Juan National Forest. In contrast, forest lands in the early structural stages of stand develop
ment would be reduced to less than 4 percent of the total forested area. As these changes occur, the
amount of forage for big game species on transitory range would be reduced, and habitats that support
late successional wildlife species would continue to increase in abundance. These same general trends
apply to all the alternatives. The alternatives would alter the magnitude of change predicted in absence
of an ongoing commercial timber program, but not the general trend towards increased maturity of the
Forest.

For example, Alternatives Hl (current program) and H3 represent the two extremes among the alternatives
and best depict the infiuence of timber harvest on the structural diversity of the Forest. Alternative Hl
requires harvesting slightly more than 11,000 acres annually. As a reSUlt, after 20 years early successional
acres would increase by almost 40 percent and then stabilize at approximately 141,450 acres. After 50
years, mature and old growth forest would total 64 percent of total forest lands, only slightly higher than
the current total.

Allernative H3, on the other hand, has little influence on the age-class distribution of forests over time. Acres
of mature and old growth forest would increase by 35 percent over 50 years to 1,115,000 acres (83 percent
of total forested lands). Conversely, the number of acres in early and intermediate structural stages would
decrease by 55 percent, making up only 5 percent of total forest lands after 50 years.

The other alternatives affect the forested lands in a manner intermediate to Alternatives Hl and H3. Each
would result in increased mature and old growth forest and only marginal changes in early successional
acres. The tree stands currently in intermediate stages are mostly second growth stands on sites that were
harvested between 1910 and 1960. All six alternatives would have fewer acres in intermediate stages than
the current condition, as these stands slowly grow into the late structural stage.

The amount and distribution of old-growth ponderosa pine remaining on the Forest is a key issue among
industry and environmental groups. The pine forest has been extensively harvested for close to 100 years.
This has reduced the once extensive tracts of mature/old-growth, 'yellow bark' pine to a small percentage
of the species acreage representation. Of the 300,500 acres of ponderosa pine, 14 percent are now in the
early successional stages and 185,000 acres (62 percent) are in the intermediate successional/structural
stage. These intermediate acres will reach maturity within the next 20 years.

The alternatives vary Widely in their effect on ponderosa pine. Alternatives H2 and H3 harvest very little pine.
Alternative Hl, on the other hand, commercially thins and harvests more than 5,000 acres of ponderosa
pine annually. These alternatives represent the extremes in terms cif the effects on the structural diversity
of ponderosa pine. The overall acres of mature ponderosa pine would decrease in Alternative Hl, but
would increase by almost 100 percent as a result of the other alternatives after 50 years.

The mature/old-growth representation of the Douglas-fir/mixed conifer type is also of concern. Most of this
forest is located on steep, north facing slopes at mid-range elevations. The forest cover type has not been
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harvested extensively in the past, hence the current age class distribution of this type is largely the result
of past natural disturbances such as wildfire and insect and disease infestations.

Due to the rugged terrain in Douglas-fir/mixed conifer is located, the cover type will not be an important
part of the commercial timber program in the future. Mixed conifer harvest makes up no more than 11
percent of the harvest volume in any alternative. The mixed conifer forests will continue to grow older and
will display a larger representation of mature acreage in the future.

Wildlife and Fish

We used the 'wildlife indicator species' concept to analyze how the alternatives may affect wildlife habitat.
Wildlife species using habitats similar to the management indicator species are expected to respond to
management in much the same way as the indicator species.

For analysis purposes management indicator species are split into three groups: early, mid, and late
successional wildlife species. Early successional species (deer, elk, pocket gophers, red tailed hawks,
voles) thrive on the conversion of mature and old·growth forests to open grassy areas such as those
provided by clearcutting, as long as cover for purposes of hiding and shelter remain available. Mid
successional species (snowshoe hare, pine marten, red squirrel, warbling vireo) thrive in young forested
environments before those forests reach maturity. Late successional species (Abert's squirrel, northern
three-toed woodpecker, fJammulated owls, goshawk) thrive in mature and old-growth forests.

Habitat capability changes are estimated over two time horizons: the short-term, which represents the next
ten year period for which we have identified individual projects most likely to implement the alternatives;
and the long-term, over which we project changes in the structural properties of the forests 20 years and
50 years into the future.

A total of eighty·two diversity units are affected by timber harvest in the first decade. The units total 873,000
acres, and have a mean size of 10,650 acres. The mean area treated in each diversity unit over the 10 year
period equals 660 acres, or just over 6 percent of the average diversity unit area. Statistics for each diversity
unit affected in the first decade are summarized and presented in Appendix E. The table accompanying
the discussions that follow summarize the results of the individual diversity unit analyses.

Table S-7 indicates how timber harvest would change habitat capability within specific areas of the Forest.
The table tabulates the number of diversity units in which habitat capability for each of the indicator species
increases or decreases, by percentage category. The table also displays the acres of suitable habitat for
each of the indicator species that fall within each of the various percentage categories of changed
capability.

The specific watershed analyses indicate that the alternatives would affect the vertebrate and invertebrate
inhabitants of the Forest by creating changes in the pattern of habitat conditions for some or all animals.
Because timber harvest would take place on between 0.1 percent (Alternative H3) to 0.8 percent (Alterna
tive H1) of the forests per year, little overall change in habitat condition or quality for the Forest as a whole
would result. There will be no loss of species under any of the alternatives. However, as indicated by Table
S-7, there would be local, Site-specific changes in habitat conditions in those areas where timber harvest
takes place, and the magnitude of those changes vary by alternative.
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Table S·7
Change In habitat Capability for Wildlife Indicator Species

Percent Change in Habitat Capability

Indicator decreased habitat capability no change increased habitat capability
Species

>30% 11-30% 3-10% 0-2% 3-10% 11-30% >30%

(Number of diversity units and acres of suitable habitat affected)

Blackbear 1 18,600 81 557,859

Mule Deer (summer) 1 6,800 62 494,500 16 112,500 2 5,600 1 200

Mule Deer (winter) 66 126,500 13 43,900 3 6,400
(J),

Elk (Summer) 7 58,600 20 154,900 46 343,300 7 54,600 2 11,000~

(l)

Elk (Winter) 6 19,000 25 141,700 41 220,800 9 47,800 1 7,700

Snowshoe Hare 17 140,500 37 260,400 23 131,400 4 22,600 1 1,000

Pine Marten 3 98,000 79 207,800

Abert's Squir. (summer) 2 900 7 19,400 13 55,200 60 56,400

Abert's Squir. (winter) 2 700 7 22,500 13 60,800 60 74,900

NO.3-toed Woodpecker 15 50,100 20 93,500 47 215,900
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Long-term wildlife effects

Over a fifty year projection period, we can generalize about how the structural properties of the forest types
will change as a result of timber harvest, and how these changes will affect the management indicator
species. The 'Vegetation' section of Chapter IV, displays projections of the structural properties of the
forests 20 and then 50 years into the future. Here we describe how these structural and compositional
changes to the vegetation of the forests would affect wildlife indicator species over the long-term.

Most of the forest stands planned for harvest are in the mature to old-growth structural stages. Alternatives
H1 and H6 would gradually reduce the mature and old-growth structural stages on those lands suited for
timber management, regardless of harvest method. In those diversity units where harvest takes place,
shelterwood harvesting would reduce this stage the most and selection harvest the least. This reduction
has the potential to affect a number of wildlife species, but particularly species such as northern three toed
woodpecker, goshawk and f1ammulated owl that use the mature and old-growth stage of spruce-fir and
mixed conifer forests for nesting and feeding. The reduction is directly related to the rate at which natural
succession of the earlier structural stages would offset removal of later structural stages through harvesting
activities. In the case of Alternative H5, the reduction in mature and old-growth acres on lands selected
for timber production (less than one percent) is not measurable. In spite of some site specific reduction
in mature and old-growth habitat, when taken collectively over the entire Forest, mature and old-growth
habitat would increase in all alternatives.

Big game habitat effectiveness

The capability of the Forest to support elk and deer is directly affected by the amount of human disturb
ance. Human disturbances can be a direct result of activities such as logging or the amount of logging
roads constructed and left open for continued public use. However, this decreased habitat usefulness
would be short term until the harvesting activities cease.

Big game species use the open foraging areas provided by early structural stages more frequently as
human disturbances decrease. In contrast, the more human disturbance that occurs, the more important
vegetative cover becomes and less useful open foraging areas become. Alternatives that require the most
miles of road construction per year, have the greatest potential to have roads open or to have increased
human use of closed roads as foot pathways. Alternatives that have the highest road density, generally
have the greatest potential for to negatively impact big game habitat. To mitigate these potential impacts,
roads constructed for the primary purpose of timber management will be closed as a matter of policy
unless environmental analysis demonstrates an overriding public benefit. Though Alternatives H1, H6 and
H5 call for the most road construction, all of the alternatives would create approximately the same amount
of road open to public use.

Riparian Areas

The direct effects of timber harvest on riparian ecosystem would be minimal because of the limited amount
of harvesting that occurs in the riparian zone. This is due to the restrictive activities of the riparian
management area prescription (9A), which includes maintaining an upper mid-seral successional stage.
We apply restrictions wherever riparian zones occur on the Forest.

Solis

The specific effect that an activity has on soils depends on a large number of variables, including the type
of activity, the type of eqUipment used, the experience and care of the operator, the steepness of the area,
the weather, soil moisture conditions, the resilience of the soil, and the amount of coarse fragments in the
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soil. Predicting exact indicators of soil change is difficult. But, in general, potential adverse effects increase C..·
whenever heavy equipment is used, vegetation is removed, or soil is exposed.

Soil loss will be greatest in those alternatives that harvest the most timber, and those that conduct some
harvesting on steeper slopes, such as Alternatives H1 and H6. Mitigation measures applied to harvesting
reduces the amount of soil loss.

Water Quality

Sediment is the primary potential pollutant created by logging and road construction activities. Sediment
may be introduced into stream channels from soil disturbing activities such as timber harvest, road
construction, and site and slash logging techniques when soil movement is not controlled on-site.

We compared the projected sediment yield for each alternative to a threshold yield that serves as an
indicator of management concern for water quality. Projected sediment yield was less than the threshold
for the majority of watersheds analyzed. Five watersheds exceeded the modeled threshold limits. Activities
are proposed in these watersheds in several of the alternatives, and may require additional mitigation
measures based on site specific project analyses.

Air Quality

Timber management activities affect air quality through dust from use of roads. These effects will be
localized and short-term. Mitigation to control dust will be applied on a case-by-case basis.

Insects and Disease

Other than man, the most important biotic agents influencing forest dynamics are insects and diseases.
On the San Juan National Forest, outbreaks of spruce beetle, the mountain pine beetle, the western spruce
budworm, and dwarf mistletoe usually begin in large areas of homogeneous forest cover. The outbreaks
usually begin when trees become weakened by competition or stressed by an environmental factor such
as drought.

As the forests grow into the mature/old growth age classes, they become more susceptible to attack by
insects and diseases. The greater the percentage of forest in the mature/old growth age classes, the
greater the potential for pest outbreaks. Often when large scale epidemics occur, pest populations spill
over into adjacent forested areas and cause significant damage to stands considered resistant to endemic
insect or disease populations.

Under all of the alternatives the amount of forest cover in the mature and old-growth age classes will
increase over the next 50 years. Therefore, the potential for pest outbreaks occurring on the Forest will
increase under all of the alternatives.

Wildfire

c

The probability of wildfire occurring on the Forest is influenced by weather, topography, the availability of
fuel, and sources of ignition. Timber harvesting and associated activities such as road building can
produce large quantities of residue which provide ready fuel for fires as well as hindering effective fire
protection. Timber management activities can also increase the likelihood of wildfire ignition by bringing C'
equipment and people who might cause a fire into the woods. .
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However, the likelihood of wildfire occurring on the Forest is reduced by controlling the amount of live and
dead woody residues in forest stands through timber management operations. As a general rule, more
intensive management of forest stands lessens the availability of fuel for wildfire. The total amount of fuel
is less in an even-aged management stand than it is in an uneven-aged stand. Alternative H1 would harvest
the most acres using even-aged management and thus would result in the greatest amount of fuels
reduction. Alternative H3, on the other hand, would result in the least fuels reduction.

Social

Alternative H1 (current direction) if fully implemented would increase timber sales by 70 percent. This
alternative tends to support or strengthen communities and lifestyles dependent upon logging, lumbering
and related employment. Expectations and views of persons supporting use of renewable forest resources
and traditional economic values are strengthened and reinforced. However, the expectations and prefer
ences of parties with aesthetic or recreational ties to the Forest may not be met. This may produce group
or community division.

Alternative H6 represents a 25 percent increase in timber sales from current levels. The preceding
summary of the effects of Alternative H1 may apply here, but due to the relatively small change in output,
the alternative probably would not produce as much in the way of community polarization. However, there
would be some conflict among industry and environmental groups, in principle, over the increase in timber
sale levels from the current level of output.

Alternatives H2, H3 and H4 reduce timber harvest from current levels. As a result, the Forest would remain
a more natural or natural appearing environment when compared to Alternative H1. These alternatives tend
to discourage or decrease livelihood based on natural resource use.

(-: Alternative H5 maintains timber sales at current levels, and would not change community lifestyles related
to timber production.

Economic

Table 8-8 displays the change in employment in the timber and wood products related sector of the local
economy that would result from the alternatives. Employment levels in recreation and agricultural sectors
of the economy that are tied to the National Forest remain constant from one alternative to another.

Alternatives that change timber sales from current levels would trigger changes in employment, income,
and payments to counties. Alternative H1 would increase employment in the wood products sector by
almost 75 percent by increasing timber sale offerings to 41 MMBF per year. This sale level represents full
implementation of the currently approved A80.

Alternative H3 would result in the greatest employment loss among the alternatives; the number of jobs
in logging!sawmilling would decrease by about 170 from the current level of 320 jobs, or approximately
55 percent of the total. Alternative H2 would result in slightly less job loss than Alternative H3; both
alternatives would impact employment in the towns of Dolores and Mancos hardest due to reduced aspen
and ponderosa pine harvest.
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Table S·8
Change In Timber and Wood Products Sector Employment (Direct, Indirect and

Induced), Income, and Payments to Counties by Alternative.

c
Forest Plan

H1 A2
Alternative Amendment

A3 A4 A5 A6

+1.4

+85

0.0

0.0

-0.8-3.0-2.1

Changes in Employment (No. of timber and wood products industry related jobs)*
Decade 1 +235 -110 -170 -45

Changes in Total Income (Millions of $/yr.)**
Decade 1 +4.1

PaYl11ents to Counties (millions of $/yr.)
Decade 1 0.27 0.13 0.08 0.15 0.16 0.20

• Current timber and wood products related employment totals 320 jobs.
•• Total current income equals $5.5 million per year.

Alternative H4 would eliminate 45 jobs in the logging/sawmilling sector by reducing timber supply. A1terna·
tive H5, the preferred alternative, would maintain employment in the logging/sawmilling sectors at current
levels by maintaining National Forest sales at a level equal to the current quantity sold. Alternative H6 would
increase logging/sawmilling employmentby about 25 percent as a of the result of increased timber supply
from the National Forest.

Total timber and wood products industry related income would follow the same pattern of change as
predicted for employment. Alternatives that increase harvest beyond current levels, such as H1 and H6, (-
would provide the catalyst for increased income. Alternatives H2, H3, and H4 would result in reduced -
harvest levels and reduced income. Alternative H5 would maintain current harvest levels and have no effect
on income.

Payments to counties refers to the payments made to counties through the '25 Percent Fund'. These
payments represent 25 percent of total timber receipts. In most cases, these monies would offset payments
made to counties through the Payment in Lieu of Taxes Act (PILT, Public Law 94-565). Therefore the
counties would not, likely, receive additional money, but the source of additional revenues would be shifted
from one federal source (PILT which are paid out of Congressional appropriation of general tax revenues)
to another (the 25 percent fund).

UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

Introduction

Technically and feasibly, all adverse environmental effects could be avoided, but the costs for some
measures would be prohibitive. The following section identifies the environmental effects related to imple
menting the Preferred Alternative that are considered unavoidable due to the absence of cost efficient
mitigation measures.
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C Recreation and Visual Resources

Project activities such as timber harvesting, road construction, and disposal of waste wood material will,
as in the past, temporarily disrupt the normal recreational uses occurring in the area. Short-term effects,
such as wood debris on the ground, disturbance of understory vegetation, dust, smoke, and noise
pollution, cause a temporary change in the local landscape which may be unappealing to certain ob
servers.

Less roadless acreage and more evidence of timber harvests reduce the recreation opportunities for
hunting and hiking in a semi-primitive setting. Road closures to meet wildlife habitat and other objectives
will limit accessibility for persons who prefer a roaded recreation setting. In some areas, portions of existing
trails may be replaced by roads.

Wildlife and Fish

c

Implementing the Preferred Alternative will result in the removal of some existing mature and old-growth
trees, eliminating some mature and old-growth stands, as well as some dead and down trees. Conversely,
through the process of natural succession, mature and old-growth habitat will actually increase over time.
Some wildlife species rely on old-growth and snag habitat. Timber harvest and road construction activities
will cause temporary displacement of many wildlife species, such as deer and elk. Increased roading
temporarily will reduce the habitat effectiveness of some areas. A loss of habitat will occur on acres
converted to roads. Logging and thinning slash may temporarily hinder the free movement of big game.

Forests

Forest vegetation will be altered; tree stand composition, structure, and age will be converted to less
dense, mixed species stands where harvest occurs. However, overall the forest will continue to mature as
the abundance of mature and old-growth stands increases. Insects and disease will increase in signni
cance as they begin to playa larger role in an aging Forest.

For areas managed for other resource emphases, potential commercial Forest lands will be removed from
the available base of regulated timber production. In the Preferred Alternative, this amounts to about
536,000 acres.

Some damage will occur to residual stands during yarding and slash abatement operations. Livestock
grazing and trampling in recently reforested areas will result in some damage to seedlings.

Soil, Water, and Air

Timber harvesting and associated road construction will adversely impact the Forest soils through com
paction, displacement, or erosion. The same activities will temporarily diminish air quality. The effects can
be minimized through proper mitigating measures, but not all the effects will be avoided. Water quality can
decrease nthe activities are conducted near lakes, streams, or springs

Social and Economic

Restricting timber production on commercial forest lands reduces opportunities for employment and
income which, in turn, affects tax dollars essential to county budgets.
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RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT AND THE MAIN- (
TENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The short-term uses established by the Preferred Alternative include those related to proposed manage
ment strategies and resulting land management activities.

Long-term productivity refers to the ability of the land to produce commodity and amenity values for future
generations. This ability remains if the soil productivity is not impaired, if the resilience olthe land and water
communities is not overtaxed, and if the physical character of the landscape is not altered beyond natural
short-term ability to recover.

Both road-type and remote recreation opportunities will be provided. However, some unroaded area
qual~ies will be lost or diminished over time, preempting some recreation opportunities in unroaded
settings.

Timber harvest will benefit domestic livestock grazing, in the short-term, by providing additional forage. In
some areas, timber harvesting will, by distributing forage areas throughout cover areas, benefit the
long-term maintenance and productivity of elk habitat. In all alternatives, some existing big game habitat
will be reduced for short periods of time, but in no case will activities displace any species a great distance.

Water quality will be maintained. Continuous water monitoring assists in assuring compliance with various
quality control regulations.

Maintenance of soil productivity is an overriding objective for all management activities. Accelerated
erosion will be minimized through careful application of road planning, design and construction technique,
and timber harvest methods. Some additional loss of productive land is expected as a result of additional (
roading.

Constructing roads to facilitate principal activities constitutes the most obvious short-term use that affects
long-term productivity. Land occupied by roads will not be able to produce vegetation during the lifetime
of the road.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

Introduction

The following discussion focuses on resource commitments that would be considered irreversible or
irretrievable if the Preferred Alternative is implemented. According to the 'Wild/and Planning Glossary"
(Schwarz and others 1976) an irreversible effect is the loss of future options and applies primarily renew
able resources, such as soil productivity, that is renewable only over long periods of time.

The above definition applies to all resources and activities. All resources which make up a forest ecosystem
are considered renewable, with the exception of cultural artifacts, minerals, and certain forms of energy
such as geothermal. All forms of vegetation, watershed conditions, and wildlife habitat can be restored to
their natural state given enough time and management. However, the length of time needed must be
'realistic in order for the commitment to be considered reversible. Only irreversible resource comm~ments

that would occur within the next six years will be identified since, by law, the Plan must be revised at that
time.
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Irretrievable commitments of resources is the loss of production, harvest, or use of natural resources. For
example, some or all of the timber production from an area is lost irretrievably while an area is serving as
a winter sports site. The production lost is irretrievable, but the action is not irreversible. If the use changes,
tt is possible to resume timber production.

Irreversible Commitments

If the Preferred Alternative is implemented, the following irreversible commitments will occur:

1. Some existing old-growth located in any area available for timber harvesting over the next seven
years will no longer be available.

2. Some existing large snags (+20' dbh), located within areas available for timber harvesting, will
no longer be available as habitat for cavity nesting animal species unless planned replacement
occurs, or silvicultural prescriptions direct snag avoidance..

3. Energy expended by conducting forest management activities, such as timber harvesting, road
construction, and a variety of other activities, is irreversible.

4. For the most part, constructed roads are considered irreversible even though some road con
struction will be designed for a short-term life (2-3 years) and then obliterated to allow production
of other resources. All lands on which new local roads will be constructed in order to harvest
timber will no longer be available for timber production or as wildlife habttat.

CJ Irretrievable Commitments

If the Preferred Alternative is implemented, the following irretrievable commitments will occur:

1. An irretrievable loss of the natural character of the landscape will occur in some areas. In these
cases, a natural appearing landscape will probably take several decades to replace.

2. An irretrievable commitment of old-growth habitat will occur where old-growth habitat is not
retained.

3. All areas that currently provide cover for big game and are scheduled for clearcut timber
harvesting (aspen) will not meet wildlife habitat needs in the near term.

4. All areas classified as capable and available for timber production but not allocated as available
for timber harvest, will be excluded from the allowable sale quanttty and will not contribute to the
long-term, sustained-yield. Approximately 536,000 acres fall within this category -- tentatively
suited but not selected for timber management.

5. Loss of some opportunities to increase jobs and enhance businesses related to the timber
industry will be irretrievable.

6. An irretrievable loss in soil productivity will occur in those areas where permanent roads and other
facilities are constructed. For the period of time that the amended Plan is expected to be in effect,
soil productivity will be reduced in timber harvest landings and skid roads.

c
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CHAPTER I
PURPOSE AND NEED

The Forest Service proposes to reduce the maximum amount of timber that can be sold from the San Juan
National Forest during the next seven years, reduce the land area suited for timber production, change
the silvicultural standards and guidelines, and to modify the Management Area prescriptions of the Land
and Resource Plan to accommodate these three changes in the timber management program. This action
will require amending the current Land and Resource Management Plan. This final Supplemental Environ
mental Impact Statement (SEIS) discloses the environmental consequences of proceeding with the pro
posed amendment and a reasonable range of alternatives.

BACKGROUND

In 1975, the Congress of the United States created the National Forest Management Act and required
development of a long-term plan for the management of every National Forest and National Grassland.
Each plan was to be called a "Land and Resource Management Plan', and was to specify certain types
of decisions. The types of decisions, summarized in the Chief of the Forest Service decision letter (8/31/88)
on an appeal of the Flathead National Forest Land and Resource Management Plan, include:

1. Forest multiple-use goals. and objectives, including an identification of the quantities of goods
and services that are expected to be produced (CFR 219.11 (b)).

2. Multiple use prescriptions and associated standards and guidelines for each management area
on the Forest, including proposed and probable management practices (36 CFR 219.11 (c)).

3. Identification of land that is suitable for timber production (CFR 219.14).

4. Determination of the allowable sale quantity for timber and the associated sale schedule (36
CFR 219.16). Allowable sale quantity (ASQ) is a term used to describe the maximum amount
of timber that may be sold for a time period specified by the Forest Plan (usually expressed on
an average annual basis).

5. Monitoring and evaluation requirements (36 CFR 219.11).

6. Project and activity level decisions if they are specifically identified in the Record of Decision and
LRMP and disclosed for NEPA purposes in the FEIS.

The Forest Plan provides direction in the form of goals and objectives, standards and guidelines, monitor
ing requirements, and schedules of possible projects. It is not a plan for the day-to-day administration
activities of the Forest. In the remainder of this document, we will refer to the Land and Resource
Management Plan simply as the "Forest Plan' or the 'Plan'.

Over a period of four years, the Supervisor of the San Juan National Forest developed a Forest Plan which
the Regional Forester approved on September 29, 1983. This was one of the first Forest Service Land and
Resource Management Plans published in the nation. An Environmental Impact Statement (EIS) accompa
nied the Plan. Both were based on intensive interdisciplinary analysis of the natural resources, the
biological and physical capabilities of the lands of the San Juan National Forest, the environmental effects
of various land and resource management practices, and took the needs and stated desires of people
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living in the area or using the Forest into consideration. The Forest Supervisor also considered the C
concerns of those who neither live nearby nor use the Forest, but by the nature of the National Forest
System, have a right to express concerns on the management of the resources.

Appeals Of The Forest Plan

In the fall of 1983, three parties appealed the Regional Forester's decision to implement the Forest Plan
to the Chief of the Forest Service. An 'appeal' is a process whereby any citizen or organization may obtain
review of an intended action by a higher level official. In the case of an appeal of the Forest Plan, the Chief
of the Forest Service may affirm or reverse the Regional Forester's decision, or may instruct him to conduct
further action, such as elaborating or pursuing further study (36 CFR 211.15).

The parties that appealed the Regional Forester's decision to implement the San Juan Forest Plan were
the State of Colorado (November, 1983), John Swanson (November, 1983), and the Natural Resources
Defense Council (September, 1983). The Natural Resources Defense Council brought the appeal on behalf
of the Public Lands Institute, Wilderness Society, National Audubon Society, Colorado Open Space
Council (now known as the Colorado Environmental Coalition), Colorado Wildlife Federation, Colorado
Mountain Club, and the San Juan Audubon Society.

The State of Colorado objected to the proposed Forest Plan because of concerns over the level of
proposed increase in timber sales and related issues. The appeal stated that the Plan lacked adequate
rationale, adequate consideration of alternative methods of maintaining a healthy forest, and adequate
consideration to investing in recreation and wilderness. This appeal was withdrawn May 31, 1984 by
agreement of the executive director of the Colorado Department of Natural Resources (CDNR) and the
Regional Forester. As a result of the agreement, the Forest Supervisor amended the San Juan Forest Plan (
in July 30, 1986 to include a recreation appendix. The Director of the CDNR and the Regional Forester also
agreed to increase cooperation and coordination on water quality monitoring, cultural resources, aspen
management, and pest management.

Mr. Swanson objected to the proposed Forest Plan because he felt the Plan and FEIS were in violation of
federal laws mandating that the fundamental purpose of the National Forest Service was preservation and
that every unit should be 'established as an actual Preserve ... ' and that •...1,445,000 acres be included
in the National Wildernes~ Preservation System...•

His appeal was denied by the Forest Service Chief on April 5, 1984 on the grounds that •...managing the
National Forest as a preserve does not meet the multiple use management policy of Congress...the
additional acreage you request was determined not suitable for wilderness and is considerably more than
Congress directed for wilderness study.' Mr. Swanson did not pursue the matter further.

On September 29, 1983, the Natural Resources Defense Council (NRDC) appealed the proposed Forest
Plan. In December of the same year NRDC filed a statement explaining the reasons for their appeal. They
felt that the Plan and EIS:

contemplated 'an ambitious, expanded timber program' described as an increase in timber
sales, eventually reaching double the current levels,

(
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failed to identify lands which are not economically suited for commercial timber production,

resulted in a timber program which would be environmentally and economically harmful, and

was formulated in violation of law:
NFMA Section 6(k), 16 U.S.C. 1604 (k)-unsuitable lands, profitability.
36 CFR 219.14 (b) economic analysis and disclosure.
Administrative Procedures Act, 5 U.S.C. 551 - adequacy pf data to draw conclusions, due
consideration of all relevant factors, disclosure of critical information prior to public comment.
National Environmental Policy Act, 42 U.S. 4321 - public disclosure of relevant information.

The Chief and Secretary of Agriculture's Findings on NRDC Appeal

On September 24, 1984, the Forest Service Chief decided that:

The Regional Forester should provide further documentation on sales level determination;

the process used to determine lands suitable for timber production was consistent with CFR 219.12
and complied with the National Forest Management Act;

the Plan would not result in significant environmental harm;

the changes introduced in the final documents were clarifications, not substantial changes warrant
ing an additional comment from the public; and

the Plan complied with NFMA, NEPA and administrative law.

At the same time, the Natural Resources Defense Council also appealed the Regional Forester's decision
to implement the proposed Forest Plan of the Grand Mesa, Uncompahgre and Gunnison National Forests.
The Secretary of Agriculture elected to review the Chief's decisions on both Plans because of the similari
ties in the issues raised. On July 31, 1985, he reached the following conclusions:

He supported the Chief's conclusion that the Plans comply with NFMA and that the process followed by
the Region to determine suitability is consistent with 36 CFR 219.12. He returned both Plans, however,
requiring the following actions:

Investigate options for reducing timber costs and/or enhancing timber revenues;
,

supplement the record with information on timber demand projections;

make results of financial efficiency analysis of tentatively suited timberlands part of EIS for public
review;

discuss the economic implications of proposed timber sales that would cost more to prepare for sale
than they would produce in terms of revenues to the U.S. Treasury;

explain the assumption that a timber sale program, is the most appropriate way to maintain a healthy
forest; and

explain the overall public good to be attained by increasing community dependency on the Forest's
timber program, by offering below cost sales that rely on uncertain federal funding.
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On September 11, 1985, the Secretary directed the Regional Forester to implement the Plans •...while the
specified corrective actions are completed...My principal concern is that information clearly relevant to

. making the decision on the aliowable sale quantity be brought forward and made a part of the public
record. Additional analysis mayor may not be necessary.'

Amendment Preparation

To initiate the process of amending the Forest Plan, the Forest Supervisor, on May 2, 1986, distributed a
letter to all persons on the Forest Plan mailing list, discussing issues and the process for reanalysis, the
timetable for completion, and the opportunnies for public involvement. On September 8, 1986, he also
wrote a letter to all parties to the appeal, inviting their participation.

A review of the issues as well as preliminary studies conducted during late 1986 and early 1987 indicated
that adjustments to the Forest Plan should be considered and that the adjustments could constitute a
'significant' amendment under the regulations that implement the National Forest Management Act (36
CFR 219).

As the result of a July 29, 1987 meeting with the Regional Forester, each Forest Supervisor agreed to
•...publish a Notice of Intent [in the Federal Register] to supplement the Environmental Impact Statement
for the Land and Resource Management Plan, issue a new Record of Decision, and [to] amend the Forest
Plan' as soon as practical. The Forest Supervisor published the Notice of Intent to amend the Forest Plan
in the Federal Register on August 26, 1987.

(

Each Forest developed action plans and provided them to the appellants for review and comment. Several
meetings were held to discuss the reanalysis and the tentative issues that had been identified. The (
comments were incorporated into the subsequent action plans that guided development of the amend-
ments. The Regional Forester approved the San Juan Action Plan on October 14, 1987.

Immediately upon approval of the Action Plan, the Supervisor of the San Juan National Forest began
addressing those aspects of the timber management portion of the Forest Plan that needed review, and
preparing appropriate descriptions and explanations of the matters raised by the Chief and the Secretary
of Agriculture. .

Continuous public involvement demonstrated opposing views on the appropriate timber management
strategy for the San Juan National Forest. In order to reduce polarization and achieve a better understand
ing of differing views, the Forest Supervisor initiated joint discussions with representatives of several
environmental groups and timber industry. This involved a five month series of meetings beginning in June
1988 and ending in October of that year. The participants resolved issues related to some specific areas
of the Forest, but did not reach consensus on all the major timber management issues.

After completing the draft documents, the Forest Supervisor published a Notice of Availability of the
proposed Forest Plan Amendment and draft Supplemental Environmental Impact Statement (SEIS) in the
Federal Register on December 15, 1989. Copies of the proposed Forest Plan Amendment and draft SEIS
were mailed to 271 individuals and organizations, including the appellants, the State of Colorado, neigh
boring Native American Tribes, appropriate federal agencies, local governing bodies, affected businesses,
environmental organizations, colleges, and all individuals or organization representatives who requested
the documents. The copies of the documents mailed to these people, and the Notice of Availability
explained that the Forest Service requested comments on the proposed Forest Plan Amendment and draft
SEIS, and would consider all comments provided to the agency during a 90 day period scheduled to end
on March 15, 1990.
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r During theQO day review period the Forest Supervisor sponsored 5 public meetings and made presenta
tions to organizations upon request. Each of the appellants was contacted either in person or by telephone
to discuss concerns about the proposed Forest Plan Amendment and draft SEIS.

PURPOSE AND NEED FOR THE PROPOSED FOREST PLAN AMENDMENT

The purpose of the Forest Plan Amendment is to update the timber management program for the Forest
to reflect changes that have occurred since the Plan was approved in 1983. There is a need to change
the allowable sale quantity to reflect changes in local demand for National Forest timber. Public opinion
regarding unroaded areas and harvesting practices has also changed. In response, we need to reevaluate
where and by what method timber harvests are conducted.

THE SIGNIFICANT ENVIRONMENTAL ISSUES

The Forest Service is responsible for determining which are the significant environmental issues deserving
of study and for de-emphasizing insignificant issues (36 CFR 1501 (d».

c

Pages 2-3 of this chapter summarize the issues raised in the appeals of the Forest Plan, and the Chief's
decision in each case. The section also summarizes the directed action from the Secretary of Agriculture
to the Chief upon review of the appeals. The major issues that underlie the questions that the Regional
Forester was directed to reanalyze, if necessary, and explain to the public are:

What balance should be struck between timber management and management of other resources? How
much timber should be removed from the Forest? Where will timber sales occur? What sort of methods
will be used by the timber purchasers to remove timber?

Related to the question of balance is the concern that timber sales will damage the environment. Issues
of particular significance for the Forest resources are:

Maintenance and distribution of old growth

Many individuals value old growth trees and older forests for maintenance of diversity and site productivity,
protection of watersheds, and for aesthetic and recreational purposes. The facets of this issue include the
trade-offs between conserving old growth for tts benefits to wildlife habitat and ecosystem diversity, its
recreational and aesthetic values, and continuing timber sales to support present and future demands for
timber. The issue is compounded by the lack of a widely accepted definition of old growth. For some the
definttion is bound by biological and botanical factors. For others, the essence of old growth is its spirttual
or aesthetic essence.

Biological Diversity

The biological diversity issue reflects increasing concerns over species extinctions, reductions in the
genetic richness within species, simplification of ecological systems, and the environmental, social and
economic impacts those may have.

Recreation Opportunities

People are concerned that the San Juan National Forest continue provide a wide variety of recreation
opportunities in a quality recreation setting. Some see a potential conflict between timber sales and
dispersed non-motorized recreation and the effect that may have upon tourism. Conversely, others are
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concerned that providing more and additional recreational opportunities may involve reducing timber sales (
.and affect the economic stability of nearby communities.

Visual Quality

Many people are concerned that the beauty of the Forest would be diminished by activities associated with
timber sales. Many people find changes in the natural settings objectionable and feel that most or all areas
should be maintained in a natural character. This concern is particularly acute in viewsheds, those
landscapes seen from areas that are heavily used by the public, such as roads, rivers, or developed
recreation s~es. The quality of the scenic resources are important to the local tourist industry in communi
ties that are attempting to diversify their economic base.

Unroaded Areas

Persons commenting on the draft SEIS strongly disagree on the management of unroaded areas. Timber
interests feel that removing land and timber sales from the timber base for undeveloped recreation is
unnecessary and not justified. They expressed a belief that opportunities provided by wilderness, wilder
ness study areas, and the unroaded areas that would remain unaffected by logging are adequate to meet
future demands. Other individuals feel that unroaded opportunities are dwindling as new roads are built
in previously undeveloped areas, and that all undeveloped areas should be retained for future generations.
Some expressed concerns over specific unroaded areas of the Forest.

Water Quality

Some commenting on the draft SEIS are concerned that activ~ies associated with timber sales, such as
road building will have a detrimental effect on water quality by increasing erosion. Some feel that valuable C.
nutrients will be removed from the soil, lowering the productivity of the forest and delaying regeneration
of the species removed. Concern was expressed that fish and wildlife habitat would be damaged.

In addition to the above issues, the public raised questions and issues of lesser significance or relevance
to the scope of the proposed amendment. Chapter VI of this document displays comments received and
the Forest interdisciplinary team responses.

SCOPE OF THE PROPOSED FOREST PLAN AMENDMENT

The proposed Forest Plan Amendment is a 'programmatic action', that addresses the Forestwide direction
of the timber program. The Amendment and this Supplemental Environmental Impact Statement were
developed by a Forest Service interdisciplinary team composed of specialists in the natural and social
sciences and the environmental design arts. The names and qualifications of the members of the interdisci
plinary team are listed in Chapter V of this SEIS.

The Forest Plan Amendment is limited in scope to addressing the allowable sale quantity, which lands to
manage for purposes of commercial timber production, and what silvicultural methods will be available for
timber harvest.

The Two-Step Planning Ptocess

The first step in the land management planning process is the Forest Plan, which determines land
allocations, and provides requirements for s~e-specific decisions. The second step is the analysis of
individual projects, which includes applying the standards and guidelines from the Forest Plan to site-
specific activ~ies. (
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Project-level decisions require site specific environmental analysis. Common project-level decisions relat
ed to this Forest Plan Amendment include whether or not timber will be harvested and, if so, in what way.
An environmental analysis document, such as an environmental impact statement or environmental
assessment, precedes these decisions unless they are categorically excluded from documentation.
Project-level planning provides an additional opportunity for public participation.

To avoid repetitive discussions, this SEIS is 'tiered' to the original Final Environmental Impact Statement
(FEIS) prepared for the Forest Plan in September 1983. 'Tiering' means that this SEIS serves only to clarify
and expand on the information in the Plan and 1983 FEIS. Much of the information included in the 1983
FEIS, will not be repeated in this SEIS unless it is necessary to the understanding of discussion and display
of analysis results. The places in which the Forest Plan Amendment or SEIS revise information or direction
in the Forest Plan or 1983 FEIS are stated in the text. We have displayed the relationship between the 1983
FEIS for the Forest Plan and this document in each major section of this document.

The· proposed Forest Plan Amendment is in accord with the requirements of the laws, regulations,
executive orders and direction of the Chief of the Forest Service, as described in the preface to the Forest
Plan.

Vicinity Of The Forest

An overview discussion of the Forest is contained in the FEIS, Chapter I, pages 7-10. There has been no
change in this information up to the present time. Figure 1-1 is a vicinity map displaying land administered
by the San Juan National Forest. Chapter III of the FEIS contains a more complete description of the
affected environment, and Chapter III of this SEIS more fUlly describes the affected environment and
changes that have occurred since the Forest Plan was approved in 1983.
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CHAPTER II
ALTERNATIVES INCLUDING THE PROPOSED ACTION

INTRODUCTION

This chapter presents six alternatives formulated to respond to the issues identified during public scoping
for the amendment. The alternatives address the allowable sale quantity, the location and extent of the
suitable timber base, and the standards and guidelines for silviculture. The chapter is divided into three
major sections. The first section presents background information and defines technical terms necessary
to understand the alternatives. The components of a National Forest timber program are explained in some
detail, and the relationship between the timber program and the Forest Plan is briefly explained.

The second section describes the purpose of and activities in each of the alternatives. The six alternatives
considered in detail are described by silvicultural systems, harvest-regeneration profiles, lands, and
species to be used for commercial timber production. We considered two additional alternatives, but,
during the course of analysis, found that they were of limited use. One of these alternatives was eliminated
between draft and final publication of this SEIS, largely as a result of public comment. The other was not
studied in detail. Both of these alternatives are briefly described along with reasons for their elimination
from detailed consideration.

The third section is sub-divided into three parts. The first part compares the alternatives in terms of their
characteristic features. The second part describes trade-ofts among the alternatives. The third part dis
cusses market demand for timber. The second and third parts are technical in nature but are presented
in response to issues and pUblic comment on the draft SEIS. The general reader may wish to skip the
sections.

This chapter is organized in the following manner:

Introduction

Background Concepts

The Alternative Timber Management Programs

Mitigation Measures Common To All Alternatives

Alternatives Considered In Detail

Alternative H5 - The Preferred Alternative - Sell a maximum of 24 MMBF, with site
specific restrictions, and relying primarily upon uneven-aged silvicultural systems.

Alternative H1 - No Action - Full implementation of the Current Program.

Alternative H2 - Sell the volume of timber that produces the highest net financial return
to the U.S. Treasury, subject to certain constraints upon silvicultural systems and
harvest methods.

Alternative H3 - Sell the volume of timber that produces the highest net financial return
to the U.S. Treasury, subject to not harvesting timber in roadless areas of the National.
Forest.
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ARernative H4 - Sell the volume of timber that produces the greatest economic return, (
subject to the same constraints upon silvicultural systems and harvest methods as
Alternatives H1, and H2.

Alternative H6 - Sell a maximum of 30 MMBF, without the site-speCific restrictions of
ARernative H5, but with the same silvicuRural systems and basic land allocations as
that alternative.

Alternatives Eliminated From Detailed Consideration

No Use of Forests For Commercial Timber Production.

Reliance on Clearcutting SilvicuRural Systems.

Comparison Of The Alternatives

Differences In Characteristic Features Of The Alternatives.

Differences In Timber Productioil Levels Over Time.

Differences In Economic Efficiencies (including Benchmarks).

Differences In Key Environmental Effects.

Summary of Key 'Trade-Offs.'

Implications of ARernative Timber Demand Assumptions.

II - 2
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CHANGES BETWEEN DRAFT AND FINAL

We have revised and expanded several portions of this chapter to respond to comments made on the draft
SEIS. Minor changes are noted in the text itself. Major changes made in response to public comment are
the following.

Alternative H5

A number of people commenting on the draft Supplemental Environmental Impact Statement (SEIS) felt
that Alternative H5 placed too much emphasis on even-aged silvicultural systems, and that these systems
have undesirable impacts on wildlife habttat, forest structures, forest moisture regimes, visual quality, and
the expectations of people using the forests for recreational purposes. We have expanded the analysis of
Alternative H5 in this final SEIS to consider uneven-aged management systems as the primary method for
regeneration-harvesting conifer tree species.

Alternative H2

Alternative H2 was developed to display and explore the effects of harvesting timber for the sale purpose
of producing the greatest amount of revenue for the U.S. Treasury.

However, a number of people felt that some of the management practices required to implement this
alternative, such as the practice of clearcutting spruce-fir stands, were so unlikely to be adopted that the
alternative was unrealistic and should not be given serious consideration. These people also pointed out
that this alternative duplicates Benchmark 2 in most ways and is unnecessary.

We agree with both points. Though the overall goal of Alternative H2 remains the same, we have restruc
tured the alternative to include a number of restrictions similar to those required of the other alternatives.
These restrictions specify a proportional mix of tree species to be sold and emphasize harvest methods
other than clearcutting.

Alternative H3

Because Alternative H3 emphasized clearcutting, many people felt that this alternative was as unrealistic
as the original Alternative H2. These commentors argued that Atternative H3 should adhere to the same
timber harvest constraints placed on the other alternatives.

We agree with this argument. However, if the same constraints were imposed on this alternative; it would
replicate Alternative H4. To avoid such duplication, we have replaced the draft Alternative H3 with a new
alternative suggested through public comment. The new Atternative H3 represents a timber management
strategy that excludes timber harvest from unroaded areas. The alternative's goal is to sell trees for
commercial use in a way that will contribute the greatest amount of financial return to the U.S. Treasury,
subject to the restriction that trees cannot be harvested in unroaded areas.

Background

The "Timber Management Program' Portion Of The Forest Plan

Each National Forest and National Grassland in the nation is managed so that people can make many,
simultaneous uses of the land and its natural resources (Multiple Use - Sustained Yield Act of 1960). Each
Forest Plan describes the pattern of uses that best ftt the nature of the National Forest and the needs of
the people for a 10- to 15-year period of time.
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A National Forest's timber management program is the set of management activities used to produce wood
for people. Because stringent and complex sets of laws and regulations govern timber management
activities on all National Forests, and because timber management activities are funded through very
specific sets of Congressional appropriations, the activnies oriented toward production of wood for human
use are called a program. However, it is important to understand that the timber management program
is only one sub-set of resource management activities taking. place on each National Forest.

The Forest Service attempts to integrate all land and resource use into a single pattern fitting each
individual National Forest. Therefore, we do not ordinarily single out management of any individual
resource as we are doing here. We are doing so in this case because the basic nature of the timber
management program can have significant social and environmental consequences.

Components Of A "Timber Management Program"

A National Forest's 'timber management program' consists of:

a set of underlying "silvicultural systems",

specific harvest - regeneration methods, .

a set of 'constraints' and mitigation measures, and

a strategy for carefully matching these methods and practices to the forest in order to produce
certain end results.

Development of this strategy is the essence of Forest planning with regard to timber management. It is this
strategy and the reasons for n that we have taken under consideration here.

A "silvlcultural system" refers to a program of silvicultural treatments planned forthe life of a stand of trees.
The method of reproducing a stand of trees (or an entire forest) has the most significant effect on the
subsequent form and treatment of the stand or forest prior to harvest. Therefore, each silvicultural system
normally takes ns name from the name of the reproduction method forming the heart of the system.

Three regeneration methods (or silvicultural systems) are used on the Forest. Two of them create
even-aged stands and one creates an uneven-aged stand, The three systems are:

Even-aged Silvicultural Systems

Shelterwood - This silvicultural system typically removes and regenerates the old stand in
a series of cuttings, establishes an essentially even-aged reproduction under the partial
shelter of seed trees. .

C/earcutting -This silvicultural system typically removes and regenerates the entire stand in
one cutting with reproduction obtained artificially (planting or seeding) or by natural seeding
from adjacent stands or from trees cut in the harvesting operation.

Uneven-aged Silvicultural Systems

c

c

Selection - This silvicultural system typically removes the oldest and largest trees, enher as
single scattered individuals or in small groups at relatively short intervals. The individual or ( .
group tree removals are repeated indefinnely so that continuous establishment of new ~.

seedlings takes place and an uneven-aged stand is maintained.
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Constraints are limning factors that are sideboards for the timber management program. For example, we
may want to sell approximately equal amounts of ponderosa pine and spruce, but not sell white pine. The
resulting timber. management strategy will .have to adhere to this and similar guidelines. Constraints
applied to the alternatives deal with the amount and location of timber sales, the silvicultural methods used
to culture forests, and the species of trees to manage commercially.

Mitigation measures are steps or processes for: (1) avoiding impact, (2) minimizing impacts, (3) reducing
or eliminating impacts over tim,e, or (4) compensating for the impacts of a planning action.

A "timber management progral11 strategy" is the approach taken to implement and achieve the estab
lished management goals and objectives.

Land and Resource Management Changes Resulting From Changes In The Timber Management
Program Are LImited .

The changes contemplated for the Forest's timber management program are limited to designation of the
maximum amount of timber that could be sold for use as wood products, the choice of lands that would
be managed for this purpose, and the range of silvicultural practices available and emphasized for
management of the sunable timberlands. Though the range of silvicultural practices avaliable is the same
for all the alternatives considered, the proportion of use of each silvicultural system and practice varies by
alternative.

These potential changes will not affect the overall goals and .objectives for which the Forest is being
managed. This is because the changes alter management direction on only 15 percent, or less, of the
Forest and do not alter the goals and objectives established for other components of the Land and
Resource Management Plan, Nor will these potential changes affect the Forest Direction and Standards
and Guidelines established by the Land and Resource Management Plan for other resources.

THE ALTERNATIVE TIMBER MANA(;EMENT PROGRAMS

MITIGATION MEASURES AND CONSTRAINTS COMMON TO ALL ALTERNATIVES

Mitigation measures common to all alternatives are included in the management requirements described
in Forest Direction and Management Area Direction, Chapter 1I1 of the Forest Plan. The Forest Direction
consists of management requirements that are generally applicable to the entire Forest. Management Area
Direction contains management requirements specific to individual areas of the Forest and are applied in
addition to the Forest Direction management requirements.

Management requirements are presented in the form of general direction statements and standards and
guidelines. The general direction statements specify the actions, measures, or treatments to be made
when implementing the management a,ctivity, or the conditions expected to exist after the general direction
is implemented. Standards and guidelines are quantifications of the acceptable limits within which the
general direction is implemented.

The management requirements provided by the National Forest Management Act (NFMA) implementing
regulations, 36 CFR 219, provide planning direction for resource protection, vegetation manipulation,
silvicultural practices, even-aged management, riparian areas, soil and water, and diversity. To insure
consistency in applying the regulations, Forest Service national and regional policy established a number
of requirements that must be met in all alternatives.
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The following is a listing of both legal and policy requirements as well as standards incorporated as
common constraints or direction in all of the alternatives:

Nondeclining even flow of timber harvest (36 CFR 219.16),
Minimum rotation length, 95% CMAI (36 CFR 219.16),
Ending inventory constraint (36 CFR 219.16),
Size and dispersion of created openings (36 CFR 219.27(b) &(d)) ,
Fish & wildlife habitat requirements (36 CFR 219.27),
Standards and guidelines for water quality and riparian areas (36 CFR 219.279(a)),
Standards and guidelines for soil and water (36 CFR 219.27(a)).
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ALTERNATIVE H5 (Preferred Alternative)

Changes Between Draft and Final

Alternative HS, in the draft SEIS, contained an opportunity/availability component (OAC) of timber totaling
6 Million Board Feet(MMBF) per year. The purpose of an OAC is to specify the acres and corresponding
volume that may be added (only through further Plan amendment) to the suttable land base and allowable
sale quantity (ASQ) to respond to possible future changes in timber demand. The ASQ is the maximum
amount of timber volume that may be sold to commercial firms for use as wood products. The OAC would
add an additional 6 MMBF per year, or some portion of that, to the 24 MMBF ASQ of Alternative HS. (24
MMBF + 6 MMBF = a total of 30 MMBF per year.)

Public comment regarding the OAC of Alternative HS was considerable and mixed. Some commented that
•...the planning team has constructed a back door logging increase.' Other individuals or associations
affiliated wtth the timber industry commented that, to be truly responsive to changing timber demand, the
Forest should change the OAC to a non-interchangeable component (NIC), which could be implemented
without amending the Forest Plan.

We have removed the OAC from Alternative HS in the final SEIS. We did this because the combined ASQ
and OAC of Alternative HS duplicated Alternative H6 in terms of objectives and attendant environmental
consequences.

Purpose

The purpose of this timber management program is to produce an ASQ of approximately 24 MMBF per
year (240 MMBF/decade), and to do so primarily through uneven-aged silvicultural systems. This ASQ is
chosen because it is approximately the same as the projections of 'limber quantity demanded' forecast
for this area for the seven years beginning in 1991. Also, this volume level closely corresponds to the
amount of timber sold from the Forest between 1980 and 1990. This volume represents a 40 percent
reduction in the planned ASQ currently established in the Forest Plan (Figure 11-1).

FIGURE II· I: CURRENT ASQ, CURRENT SUPPLY
AND SUPPLY BY PLANNING PERIOD
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c
Additional Goals and Objectives

Each year, we will offer an additional 0.5 MMBF of timber for products such as posts and poles and an
additional 6.5 MMBF of timber for personal use fuelwood.

Trees will be sold for timber from all the major forest species according to the following proportions:

Silvicultural Systems

Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir - Mixed conifer

50 percent
25 percent
15 percent
10 percent

Silvicultural systems will be designed to maintain biological diversity while continuing to provide a sus
tained flow of resources. Silviculture will be applied at the landscape level to produce a desired future
vegetative condttion that will be based on objectives for wildlife, wood production, recreation, visual quality,
and forest health.

In practice, the silvicultural systems in this alternative are primarily uneven-aged. The alternative empha
sizes selection harvest-regeneration methods (group tree selection and individual tree selection) in the
spruce-fir, Douglas-fir - mixed conifer, and ponderosa pine forests, and even-aged silviculturaJ systems to
harvest and regenerate aspen.

Harvest· Regeneration Methods

A more exact distribution of how the alternative applies harvest-regeneration methods is shown in Table
11-1 below.

Table 11·1
Harvest·Regeneration Profile Of Alternative H5

c

Suitable Lands

Selection Methods
Shelterwood Methods
Clearcutting Methods

75 percent
15 perceni
10 percent

To achieve the desired mix of multiple uses, forest lands suitable for timber production will total 375,000
acres in this alternative. In general, we will apply the silvicultural systems to about 39,000 acres of land over
a seven year period of time. Approximately 5,500 acres of land will be harvested and regenerated each
year during this seven year period. This annual treatment level involves 0.4 percent of the forested land
of the Forest.

The general location of the lands to be used for purposes of producing and selling timber over the next
seven years are shown in Map 11-1 on page 10. A larger scale, more detailed map of these areas can be C:.

11-8
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c

found in the map pocket on the rear cover of the accompanying significant Amendment of the Land and
Resource Management Plan.

Table 11-2 shows the average annual number of acres to which each harvest-regeneration method will be
applied, by forest type.

Table 11·2
Harvest-Regeneration Profile Of Alternative H5 Forest Type (Acres)

Annual Average For The Seven-Year Period

Spruce/Fir Douglas-fir Aspen Ponderosa pine

Selection 2,300 300 0 1,700
Shelterwood 200 150 0 150
Clearcutting 0 0 530 0
Comm. Thinning 125 0 0 0

We will defer proposed timber sales of portions of areas within the South San Juan, San Miguel, and
Blackhawk areas, and in the 'Vallecito' area near the Weminuche Wilderness until the next scheduled
Forest planning period. (The Forest Plan is scheduled for revision in 1997.) The approximate location of
these areas is also shown on Map 11-1 on the following page. A more detailed map of the deferred areas
can be found in Appendix F.

II - 9
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ALTERNATIVE H1

Purpose

The purpose of this timber management program is to 'emphasize the market output of timber' (1983
Forest Plan FEIS, pg 11-33),... 'in fairly high amounts sufficient to meet the needs of an existing... or
moderately expanded industry' (Id, pg. 11-34). Alternative H1 is the current timber program contained within
the San Juan Forest Plan. In this analysis, Alternative H1 also is the 'No Action Alternative.' It provides a
baseline for comparison with other alternatives.

Addifional Goals and Objectives

Alternative H1 provides 41 MMBF of timber for sale each year of the first decade of the Forest Plan. This
volume figure will increase to 48 MMBF of timber per year by the fifth decade (Figure 11-2).

The alternative also offers 1 MMBF of timber for products such as posts and poles and an additional 6.5
MMBF of timber personal use fuelwood.

Trees are offered for timber from all the major forest species according to the following volume proportions:

c

Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir - Mixed Conifer

55 percent
25 percent
15 percent

5 percent'

c

FIGURE 11-2: CURRENT ASQ, CURRENT SUPPLY
AND SUPPLY BY PLANNING PERIOD
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Silvicultural Systems

Alternative H1 emphasizes even-aged silvicuttural systems as provided by the current standards and
guidelines prescribed by the Forest Plan. The silvicultural direction prescribed by the Forest Plan is
designed to produce commercially valuable wood products, to produce increased amounts of water, and
to enhance Wildlife habnat. Anernative H1 relies onshelterwood harvest-regeneration methods in the
spruce-fir, ponderosa pine and Douglas-fir (mixed conifer) forests, and clearcut harvest-regeneration
methods in aspen.

Harvest - Regeneration Methods

A more exact distribution of how we will apply the harvest-regeneration methods is shown in Table il-3
below.

Table 11-3
Harvest-Regeneration Profile Of Alternative H1 Forest Type (Acres)

c

Selection Methods
Shelterwood Methods
Clearcuning Methods

10 percent
70 percent
.20 percent

Suitable Lands

Forested land suitable for timber production totals 470,000 acres. The alternative applies silvicuttural
systems and various silvicultural practices to about 77,000 acres of land over a seven year period of time.
Approximately 11,000 acres of land would be harvested and regenerated or commercially thinned each
year during this seven year period. This annual total involves 0.8 percent of the forested land olthe Forest.

The general location of the lands that would be used for purposes of producing and selling timber over
the next seven years are shown on Map 11-2 on the following page.

Table 11-4 shows the average annual number of acres each harvest-regeneration method that would be
applied, ·by forest type. .

Table 11-4
Harvest-Regeneration Profile Of Alternative H1 Forest Type Acres

Annual Average For The Seven'Year Period

c

Selection
Shelterwood

. Clearcutting
Comm. Thinning

Spruce-fir

450
2,150

150
2,400

Douglas-Fir

100
650

o
o

II - 12

Aspen

o
o

950
o

Ponderosa Pine

o
800

o
3,400
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ALTERNATIVE H2

Purpose

The purpose of this timber management program is to sell the volume of timber that produces the highest
net financial return to the U.S. Treasury, and to do so using the even-aged management systems specified
by the current standards and guidelines for silviculture in the Forest Plan. The alternative sells timber from
all major species groups.

To achieve maximum financial returns, Alternative H2 provides for sale 15.2 MMBF of timber per year. This
volume figure is about 35 percent lower than the projections of 'timber quantity demanded' for this area
for the seven years beginning in 1991. This volume level is also 34 percent lower than the annual amount
of timber sold from the Forest between 1980 and 1990. This volume represents a 62 percent reduction in
the planned ASO (that is, the ASO currently established in the Forest Plan).

Additional Goals and Objectives

Alternative H2 offers for sale 15.2 MMBF of timber per year in the first decade. This volume figure increases
to 18.7 MMBF per year by the fifth decade (Figure 11-3).

An additional 0.5 MMBF of timber for products such as posts and poles, and 6.5 MMBF of timber for
personal use fuelwood is offered for sale each year.

(

Trees are sold for timber from all the major forest species according to the following proportions:

Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir -Mixed Conifer

70 percent
15 percent

5 percent
10 percent

c

FIGURE 11-3: CURRENT ASQ, CURRENT SUPPLY
AND SUPPLY BY PLANNING PERIOD
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C: .. Silvicultural Systems

The alternative uses the same silvicuttural systems as Alternative H1 (the No Action Alternative). Forest
silviculture as prescribed by the Forest Plan is intended to produce commercially valuable wood products,
to produce increased amounts of water, and to enhance wildlife habttat. The silvicultural systems are
primarily even-aged and entail shelterwood harvest-regeneration methods in the spruce-fir, ponderosa
pine and Douglas-fir forests. Aspen is clearcut. .

Harvest - Regeneration Methods

A more exact distribution of how the alternative applies harvest-regeneration methods is shown in Table
11·5 below.

Table 11-5
Harvest-Regenerlltlon Profile Of Alternative H2

Selection Methods
Shelterwood Methods
Clearcutting Methods

10 percent
80 percent
10 percent

c
Suitable Lands

Lands suitable for timber production totals 216,000 acres, or 12 percent of the total Forest acreage. The
alternative applies the silvicuttural systems and various silvicuttural practices to about 22,000 acres of land
over a seven year period of time. Approximately 3,200 acres of land are harvested and regenerated each
year during this seven year period. This annual total represents 0.2 percent of the forested land of the
Forest.

The general location of the lands that would be used for purposes of producing and selling timber over
the next seven years are shown on Map 11-3 on the following page.

Table 11-6 shows the average annual number of acres to which each harvest-regeneration method would
be applied, by forest type.

Table 11-6
Harvest-Regeneration Profile Of Alternative H2 Forest Type Acres

Annual Average For The Seven-Year Period

c

Selection
Shelterwood
Clearcutting
Comm. Thinning

Spruce-fir

350
1,900

o
o

Douglas-Fir

o
450

o
o
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Aspen

o
o

225
20

Ponderosa Pine

o
250

o
o



N Proposed Tirnber Sales

Alternative H2

=,
~

m

("

JI

Legend
Timber Sales Proposed

1991 through 1997

RARE II Areas

RARE II ID Number

Wilderness / Withdrawn

Wilderness Additions
from RARE II Areas

Wilderness Study Area

•
c::3

rlliJ..
~

~ Map II

(\

3

San Juan
National Forest

o 2 •• 10 " "

r" \ q !. ~ (,~ 'TT7,T,r' '1

15 Miles

~,



( ALTERNATIVE H3

Purpose

The purpose of this timber management program is to sell the volume of timber that produces the highest
net financial return to the U.S. Treasury, subject to not harvesting timber in the roadless areas of the Forest.

To achieve the financial maximization goal of this alternative within the roadless area constraints pro
scribed, an average of 10.4 MMBF of timber is offered for sale per year. This volume figure is approximately
45 percent of our projection of 'current timber quantity demanded' for the seven years beginning in 1991.
This volume level is also 55 percent less than the amount of timber sold from the Forest between 1980 and
1990, and represents a 75 percent decline in the planned ASQ currently established in the Forest Plan.

Additional Goals and Objectives

The alternative provides 10.4 MMBF of timber per year through 1997. This volume then increases to 13.0
MMBF per year and remains at that level through the fifth decade (Figure 11-4).

An additional 0.5 MMBF of timber for products such as posts and poles and an additional 6.5 MMBF of
timber for personal use fuelwood is offered for sale per year.

Trees are sold for timber from all the major forest species according to the following volume proportions:

c
Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir - Mixed Conifer

65 percent
25 percent

5 percent
5 percent

FIGURE 11-4: CURRENT ASQ, CURRENT SUPPLY
AND SUPPLY BY PLANNING PERIOD
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Silvicultural Systems

The silvicuRural systems specified by this alternative are primarily even-aged (shelterwood harvest
regeneration method), though proportionately more uneven-aged management (group selection and
individual tree selection) is applied in the spruce-fir and Douglas-fir mixed conifer types than in Alternatives
H1, H2, or H4. Clearcutting methods are applied to harvest and regenerate aspen. The silvicuRural
emphasis is intended to produce commercially valuable wood products, and to maintain wildlife habitat
diversity on that small proportion of the Forest where commercial timber management is practiced.

Harvest - Regeneration Methods

A more exact distribution of howARernative H3 applies the harvest-regeneration methods is shown in Table
11-7 below.

Table 11·7
Harvest·Regeneratlon Profile Of Alternative H3

(

Suitable Lands

Selection Methods
SheRerwood Methods
Clearcutting Methods

25 percent
65 percent
10 percent

Lands suited for timber production total 177,000 acres. The alternative applies these silvicultural systems
and various silvicultural practices to about 15,000 acres of land over a seven year period of time. Approxi
mately 2, 100 acres of land is harvested and regenerated each year during this seven year period. This area
of harvesting involves 0.1 percent of the forested land of the Forest.

The general location of the lands to be used for purposes of producing and selling timber are shown on
Map 11-4 on the following page.

Table 11.-8 shows the annual number of acres to which each harvest-regeneration method would be applied,
by forest type.

'Table 11·8
Harvest.Regeneratlon Profile Of Alternative H3 Forest Type Acres

Annual Average For The Seven·Year Period

Spruce-fir Douglas-Fir Aspen Ponderosa Pine

Selection 475 50 0 0
SheRerwood 1,025 175 0 185
Clearcutting 0 0 225 0
Comm. Thinning 0 0 15 0

l
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ALTERNATIVE H4 (
Purpose

The purpose of this timber management alternative is to sell the volume of timber that produces the
greatest economic return, and to do so using current silvicuttural methods. Note that 'economic return'
is not the same as 'financial return' as referred to in the earlier alternatives. 'Financial return' is simply the
discounted difference between current and future revenues and costs. 'Economic return' is the discounted
difference between all measurable monetary benefh!> and costs.

To achieve the goal of maximum econqmic return, Alternative H4 offers for sale an average of 20.0 MMBF
of timber per year. This VOlume figure is approximately 85 percent of projected current timber quantity
demanded for this area for the seven years beginning in 1991. This volume level is also 85 percent of the
amount of timber sold from the Forest between 1980 and 1990. This volume figure represents a 50 percent
decline in the planned ASQ currently established in the Forest Plan.

Additional Goals and Objectives

The alternative provides 20.0 MMBF of timber peryearthrough 1997. This volume increases to 22.6 MMBF
per year by the fifth decade (Figure 11-5).

An additional 0.5 MMBF of timber for products such as posis and poles and an additional 6.5 MMBF of
timber for personal use fuelwood is available for sale each year.

Trees are sold for timber from all the major forest &pecies according to the following volume proportions:

Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir - Mixed Conifer

60 percent
20 percent
10 percent
10 percent

FlGURE 11-5: CURRENT ASQ, CURRENT SUPPLY
AND SUPPLY BYPLANNING PERIOD
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( Silvicultural Systems

The silvicultural systems used by this anernative are the same as Alternative Hl (the No Action Alternative),
and are applied according current standards and guidelines of the Forest Plan. Forest silviculture, as
prescribed in the Forest Plan, is intended to produce commercially valuable wood products, to produce
increased amounts of water, and to enhance wildlife habitat. The silvicultural systems to be used in this
alternative are primarily even-aged. Shelterwood harvest-regeneration methods are relied upon in the·
spruce-fir, ponderosa pine and Douglas fir. Clearcut harvest-regeneration methods are used in aspen.

Harvest· Regeneration Methods

A more exact distribution of how Alternative H4 applies the harvest-regeneration methods is shown in Table
11-9 below.

Table 11·9
Harvest·Regeneration Profile Of Alternative H4

Selection Methods
Shelterwood Methods
Clearcutting Methods

10 percent
80 percent
10 percent

c Suitable Lands

Alternative H4 applies these silvicultural systems and various silvicultural practices to about 30,000 acres
of land over a seven year period of time. Approximately 4,200 acres of land are harvested and regenerated
each year during this seven year period. This represents 0.3 percent of the forested land of the Forest.
Lands suited for timber production total 246,000 acres.

The general location of the lands that would be used for purposes of producing and selling timber over
the next seven years are shown in Map 11-5 on the following page.

Table 11-1 0 shows the average number of acres to which each harvest·regeneration method will be applied,
by forest type.

Table 11·10
Harvest·Regeneration Profile Of Alternative H4 Forest Type Acres

Annual Average For The Seven·Year Period

l

Selection
Shelterwood
Clearcutting
Comm. Thinning

Spruce-fir

325
2,150

o
125

Douglas-Fir

o
500

o
o
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o
o

325
10

Ponderosa Pine

20
750

o
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c ALTERNATIVE H6

Purpose

The purpose of this timber management program is to sell a volume of 30 MMBF per year (on average).
This alternative will also place timber sales in the areas listed as "deferred' in Alternative H5 and in some
areas that will require cable logging.

This ASQ volume figure is about 6 MMBF greater than the amount of timber that was actually sold from
the National Forest between 19S0 and 1990. This volume figure represents a 25 percent reduction in the
planned ASQ currently established in the Forest Plan (Figure 11-6).

Additional Goals and Objectives

The alternative annually provides an additional 0.5 MMBF of timber for products such as posts and poles
and an additional 6.5 MMBF of timber for personal.use fuelwood.

Trees are sold for timber from all the major forest species according to the following volume proportions:

c

Spruce-fir
Aspen·
Ponderosa Pirie
Douglas-fir - Mixed Conifer

65 percent
20 percent
10 percent

5 percent

FIGURE 11'6: CURRENT ASQ, CURRENT SUPPLY
AND SUPPLY BY PLANNING PERIOD
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Silvicultural Systems

Silvicultural systems are designed to maintain biological diversity while continuing to provide a sustained
flow of resources. Silviculture is applied at the landscape level to produce a desired vegetative condition.
The desired condition is based on objectives for wildlife, visual quality, recreation, wood production, and
forest health.

Alternative H6 relies primarily on selection harvest-regeneration methods (group tree selection and individ
ual tree selection) in the spruce-fir, Douglas fir and ponderosa pine forests. Even-aged silvicultural systems
are used to harvest and regenerate aspen.

Harvest - Regeneration Methods

A more exact distribution of how the harvest-regeneration methods are applied by Alternative H6 is shown
in Table 11-11 below.

Table 11-11
Harvest-Regeneration Profile Of Alternative H6

c

Suitable Lands

Selection Methods
Shelterwood Methods
Clearcutting Methods

70 percent
15 percent
15 percent

(

The atternative applies these silvicultural systems to about 48,000 acres of land over a seven year period
of time. Approximately 6,800 acres of land is harvested and regenerated each year during this seven year
period. This represents 0.5 percent of the forested land of the Forest. Lands suitable for timber production
totals 395,000 acres.

The general location of the lands that would be used for purposes of producing and selling timber over
the next seven years is shown on Map 11-6 on the following page.

Table 11-12 shows the average annual number of acres to which eaCh harvest-regeneration method would
be applied, by forest type.

Table 11-12
Harvest-Regeneration Profile Of Alternative H6 Forest Type Acres

Annual Average For The Seven-Year Period

Spruce-fir Douglas-Fir Aspen Ponderosa Pine

Selection 3,075 375 0 1,500
Shelterwood 300 150 0 150
Clearcutting 575 0 525 0
Comm. Thinning 135 0 30 0

l
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ALTERNATIVES ELIMINATED FROM D!,TAILED CONSIDERATION

No Commercial Harvest Alternative

One of the original appellant groups proposed an alternative that haRs timber production on the National
Forest. We chose not to evaluate this aRernative in. detail because we consider the impact on employment
and income to be extreme and unwarranted, and contrary to the Multiple Use - Sustained Yield Act, the
Resources Planning Act, and the National Forest Management Act. These laws specifically direct the
Forest Service to manage National Forest System lands for multiple uses, including production of wood
fiber.

The severity of this alternatives impact would depend upon whether or not other local timber producers
increased supplies in response to our ceasing National Forest timber sales. We developed two scenarios
to~describe the potential economic effects of this alternative. We first assumed that other area timber
producers would not increase timber supplies in response to this sudden downfall in National Forest
volume. Under this scenario, and in light of the fact .that the Forest provides more than 85 percent of total
area supplies, we estimate the No Commercial Harvest Alternative would nearly elimim,\te the timber
industry in a seven-county area of southwest Colorado. The alternative's impacts would also extend into
Rio Grande County to the east of Wolf Creek Pass and south to the Chama, New Mexico area. This is the
high impact scenario, and the one we consider most probable..

Alternatively, we assumed that other area producers, particularly the Jicarilla Apache tribe, would increase
supplies to partially offset the loss of. National Forest timber. Under this scenario, potentially one third of
the timber industry would remain in business in the Pagosa Springs (east) side of the market area.
However, industry in the central andwestern portio{1s of the market area (Bayfield, Durango, Mancos and C
Dolores) would have no alternative source of timber and would be forced out of business. This is the .
moderate impact scenario. We consider the employment and income effects of this scenario to be
somewhat optimistic, at least regarding the east side market area. Timber purchasers based in New Mexico
appear to have a competitive advantage over industry in Pagosa Springs and may be expected to continue
to outbid Colorado firms when competing for Jicarilla Apache timber.

We would expect the following change in wood products related employment and income in the local
economic area under the high and moderate impact scenarios:

Result of ceasing timber sales on the National Forest

Measure
Current

Situation
Scenario

High Impact Moderate Impact

Employment (# of Jobs)
Total Income (1000's of $)
(personal and property)

Alternative H3 (draft SEIS)

320
5,550

-245
-4,500

-200
-3,700

We evaluated this alternative in detail in the draft SEIS, but eliminated it from detailed study in this final SEIS
because we consider the management practices required to implement the alternative so unlikely to be l·
adopted that the alternative should not be given serious consideration. The alternative proposed clearcut- .
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c

ting spruce-fir to produce the greatest net economic return. This alternative also duplicated Benchmark
#3 in most ways and was unnecessary.

COMPARISON OF THE ALTERNATIVES

Since Alternative H1 is the 'No Action Alternative', we will compare the alternatives by contrasting them
with Alternative H1.

Differences In Characteristic Features Of The Alternatives

Purposes, and Additional Goals and Objectives

We can briefly describe the general purposes of the alternative timber management programs as follows:

Alternative H1 - To sell a maximum of 41 MMBF of timber each year relying on the current shelter
wood harvest-regeneration systems in the connerous forests.

Alternative H2 - To sell the volume of timber that produces the highest netfinancial return to the U.S.
Treasury, relying on the current harvest-regeneration methods (primarily shelterwood systems in
the coniferous forests).

Alternative H3 - To sell the volume of timber that produces the highest net financial return to the U.S.
Treasury, subject to not harvesting timber in roadless areas of the National Forest.

Alternative H4 - To sell the volume of timber that produces the greatest economic return, and to do
so by using primarily shelterwood harvest-regeneration system, but increasing the role of uneven
aged management systems (selection method) in culturing coniferous forests.

Alternative HS - To sell a maximum of 24 MMBF of timber each year during the seven-year planning
period. Do this relying primarily on selection harvest-regeneration systems in the coniferous forests,
and while deferring timber harvest in five specified areas. .

Alternative H6 - To sell a maximum of 30 MMBF of timber each year while relying primarily on
selection harvest-regeneration systems in the connerous forests. This alternative timber manage
ment program will result in timber sales in the areas 'deferred' in Alternative HS.

The maximum volumes to be sold for sawtimber are shown in Table 11-13. This table also shows the amount
to be sold for other wood products such as posts and poles.

11-27



Table 11·13
Maximum Sawtimber Volume and Other Wood Product Volume Per Year

(

Al H2
A~ernative

H3 A4 As A6

Maximum Allowable Sale Quantity
(million bd. ft./yr) 41.0

Other Wood Products
(million bd. ft./yr) 1.0

lS.2

O.S

10.4

O.S

20.0

O.S

24.0

O.S

30.0

O.S

Alternative Hl (the No Action Alternative) provides a maximum allowable sale quantity of 41 MMBF peryear
(410 MMBF/decade). Alternatives H2 through H6 reduce that maximum allowable sale quantity by varying
amounts. To provide the highest net returns to the U.S. Treasury, Alternative H2 reduces the ASQ to lS.2
MMBF per year. Alternative H3 also strives to provide the maximum financial returns, but in contrast to
Alternative H2 attempts to do so while deferring sales in roadless areas. This restriction eliminates about
S MMBF of roadless area timber sales in Mernative H3 that would be financially efficient to harvest. The
resulting Alternative H3 ASQ is 10.4 MMBF/year.

In contrast to Alternatives H2 and H3, which strive to provide maximum financial returns under different
constraints, Alternative H4 seeks to achieve maximum economic return and specifies an ASQ of 20.0
MMBF to achieve this goal. Alternative HS is designed to provide sales equal to the current timber quantity (
demanded •• 24 MMBF per year. Alternative H6 is designed to provide a maximum ASQ of 30 MMBF per
year. This 30 MMBF ASQ exceeds current sales and timber quantity demanded from the Forest, and
provides for a timber supply increase in response to a potential increase in timber demand. With the
exception of Alternative Hl, each olthe alternatives permits selling of O.S MMBF of timber for products such
as post and poles each year, and an additional 6.S MMBF per year of personal use fuelwood.

The types of tree species offered for sale are important both from a management standpoint and in terms
of responding to the raw material needs of the existing industry. The tree species compos~ion of the
a~ernatives varies slightly as shown in Table 11·14.

Table 11·14
Percentage of Each Forest Type Used For Commercial Timber Production
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C'- Harvest - Regeneration Profiles

Table 11-15 displays the silvicultural harvest-regeneration profiles for the alternatives. Alternatives Hl, H2,
H3 and H4 are primarily even-aged management alternatives. Alternatives H5 and H6 are primarily
uneven-aged management alternatives.

Table 11-15
Comparison Of Harvest - Regeneration Profiles Of The Alternatives

Alternative
Al A2 A3 H4 H5 H6

Harvest-Regeneration Method
(Acres/Yr.) Decade 1 Only

Clearcut 1100 225 225 325 - 530 1100
She~erwood 3600 2600 1400 3400 500 600
Selective Cut 555 350 525 350 4300 4950
Intermediate Cut 5800 15 15 150 125 165

Suitable Lands

c

c

Lands 'tentatively suitable for timber production' are forest lands that are producing or capable of produc
ing crops of industrial wood: These forest lands have not been withdrawn from production by the
Congress, the Secretary, or the Chief. Harvest activities can be conducted onthese lands only if there is
reasonable assurance they can be harvested without causing irreversible damage to soil productivity and
they can be restocked within five years after final harvest. We have determined that lands meeting these
requirements totals 911,240 acres. -

'Suitable lands,' in contrast, are thatportion of the tentatively suitabl~ lands where we actually plan to
conduct commercial timber management activities at some time in the future. This area (in total and annual
acres) is shown in Table 11-16 for each of the a~ernatives. The land area and the location of suitable timber
lands result from the management goals and objectives of the commercial timber management program
contemplated for each alternative. The area suited for timber production in the Forest Plan (Alternative Hl)
totals 470,000 acres, or 52 percent of the tentatively suited forest lands. Each of the other alternatives (H2
through H6) reduces the area suited for timber production by varying amounts.

Two of the alternatives will exclude certain otherwise suitable lands from commercial timber production for
the seven-year period studied. Alternative H3 defers timber harvesting activities in unroaded areas.
Alternative H5 defers a number of roadless area timber sales scheduled under the current Forest Plan.
These deferrals are from selected sales in the South San Juan, Hermosa, San Miguel, Blackhawk areas,
and the 'Vallecito' area between the Weminuche Wilderness and Piedra Wilderness Study Area. The
deferred sales would not again be reconsidered until revision of the Forest Plan in 1997.

Table 11-16 also shows the land area on which we anticipate conducting timber harvest activities annually
for each alternative.
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Table 11-16
Lands Suited For Timber Production (By Total and Annual Acres)

Alternative
H1 H2 H3 H4 H5 H6

Lands Su~ed for Timber Production
(acres) 470,000 216,000 177,000 246,000 375,000 395,000

Annual Area Harvested
(acres/year) 11,500 3,000 2,000 4,000 5,500 6,800

Differences In Timber Production Levels Over Time

Table 11-17 compares the alternatives in terms of timber production levels by decade, and in terms of
long-term sustained-yield. Long-term sustained yield is the maximum amount of commercial wood obtain
able from lands managed for timber production under the management intensity specified for the alterna·
tive.

Table 11·17
Timber Production by Alternative

(

H1 H2
ARernative

H3 H4 H5 H6 (

8.0 4.0 10.0 12.0 20.0
4.0 5.0 6.0 10.0 15.0
5.0 4.0 5.0 8.0 16.0

3.0 3.0 5.0 7.0 8.0
7.0 7.0 9.0 11.0 12.0

10.0 9.0 10.0 16.0 21.0

Maximum Allowable Sale Quantity
(million bd. ft./yr)

Decade 1 41.0
Decade 2 42.0
Decade 5 48.0

Long-Term Sustained Yield Capacity
(MMBFIYear) 72.2

Local Road Construction
(miles/yr.)

Decade 1 23.0
Decade 2 18.0
Decade 5 7.0

Local Road Reconstruction
Decade 1 17.0
Decade 2 18.0
Decade 5 38.0

Road Construction/Reconstruction
(miles/million bd. ft.)

Decade 1 0.88
Decade 2 0.86

15.2
16.0
18.7

36.5

0.73
0.62

10.4
13.1
13.0

33.9

0.67
0.91
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20.0
20.4
22.6

42.0

0.75
0.74

24.0
24.0
24.0

53.7

0.79
0.87

30.0
30.0
30.0

57.3

0.86
0.90
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The interdisciplinary planning team developed a schedule of projects to implement each of the alternatives.
Discussions with industry and environmental organizations regarding certain areas of concern led us to
make several adjustments to proposed timber sale area locations. The following table displays, byalterna
tive, the number of timber sales proposed for specific areas during in the seven year period, and the
harvest-regeneration method we woulq expect to use to harvest timber in the areas.

Table 11·18
Number of Timber Sales Proposed In Selected Areas of the Forest and

Principle SlIvlcultural Method Employed, by Alternative

Alternative
Output/Effect H1 H2 H3 H4 H5 H6

Sales in Specific Area (period 1):
South San Juan Roadless Area 3 0 0 0 1 2
Hermosa.Roadless Area 4 0 0 1 2 4
San Miguel and Blackhawk RA's 3 0 0 0 0 3
Vallecito Area ·6 5 . 1 6 3 6
Area Adjacent & E of Piedra WSA 2 2 2 2 2 2
Dunton{Truby/Morrison Areas 3 2 1 2 3 3

Principal Silvicultural Method***
South San Juan Roadless Area SW SW SW/SL SW SL SL
Hermosa Roadless Area SW SW SW/SL SW SL SL
San Miguel and Blackhawk RA's SW SW SW/SL SW SL SL
Vallecito Area SW SW SW/SL SW SL SL

C
Area Adj. and E. of Piedra WSA SW SW SW/SL SW SL SL
Dunton{Truby/Morrison Areas SW "SW SW/SL SW SL SL

-------------------------------------------------------------------------------------------------------------------------------------------------------
*** SW = Shelterwood, SL = Selection,

CC = Clearcut , ST = Commercial Thin

Alternative Summary

Alternative H1 provides for harvesting approximately 11,000 l;I.cres each year, relying primarily on shelter
wood methods for conifers and clearcutting to regenerate aspen. A total of 470,000 acres are suited for
timber production, the maximum allowable sale quantity (ASO) is 41 MMBF per year.

Alternative H2 reduces the maximum ASO from 41.0 MMBF to 15.2 MMBF per year, the level estimated to
produce the highest net financial returns. This timber sales level equals approximately 60 percent of the
Forest Plan (Alternative H1) ASO. Alternative H2 also uses the same silvicultural systems as Alternative H1
(current Forest Plan direction). The area suitable for timber production is reduced from 470,000 to 216,000
acres. ,

Alternative H3 reduces timber sales to 45 percent of current levels and does not schedule timber sales in
roadless areas. The alternative emphasizes shelterwood methods for conifers, but increases use of
uneven-aged management systems. The area suitable for timber production decreases from 470,000 to
177,000 acres.

Alternative H4 reduces commercial timber sales to a maximum of 20 MMBF per year, the level estimated
to produce the highest economic return. This level of timber supply increases to 22.6 MMBF per year over
the five decade projection period. The alternative emphasizes shellerwood methods for conifers and
clearcutting aspen. The area suitable for timber production is reduced from 470,000 to 246,000 acres.
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Alternative H5 provides for a maximum harvest of 24 MMBF peryear, the amount estimated to equal current (
timber quantity demanded under the- most likely conditions we can foresee. The alternative emphasizes
individual tree and group selection methods for conifers and clearcutting to regenerate aspen. The area
suitable for timber production decreases from 470,000 to 375,000 acres.

Alternative H6 provides for a maximum harvest of 30 MMBF of timber per year. This amount exceeds
current sale levels by about 25 percent. Approximately 20 percent of this volume would come from sales
where ground slope exceeds 40 percent, requiring the use of harvest equipment other than conventional
tracked-type skidders. The alternative emphasizes individual tree and group selection methods for conifers
and clearcutting aspen. The area suitable for timber production decreases from 470,000 to 395,000 acres.

DIFFERENCES IN ECONOMIC EFFICIENCIES (Including Benchmarks)

This section compares the economic effects of the alternatives as a step toward identifying the alternative
that achieves the highest net public benefit. An economic efficiency analysis is required by National Forest
Management Act Regulations (36 CFR 219) and plays an important role in the process of developing and
evaluating alternatives. We begin by discussing the economic implications of the alternatives in a manner
that illustrates incremental changes in present net value (present net value), costs, and benefits. We then
discuss other economic effects, including the Forest Service budget that would be required to implement
the alternatives, returns to the U.S. Treasury, and employment and income impacts on local communities.

Changes between draft and final SEIS

In response to public comments, we have developed additional sensitivity analyses in this section to
address the economic implications of alternative. silvicultural systems used to implement the timber (
management alternatives, and to examine the financial and economic implications of alternative assump-
tions regarding near-term future timber prices.

Overall, the important factors affecting the financial'and economic performance of the individual alterna
tives are timber sale location and harvest method, current market prices, and total volume of timber offered
for sale. We have also expanded this section to explain how each of these variables affects the efficiency
of timber management on the San Juan National Forest.

Timber prices can be measured in a number of ways. We have chosen to use historical market data to
quantify demand relationships, specifically the relationship between timber price and quantity (the demand
curve). For the draft SEIS, we evaluated the alternatives using price-quantity relationships derived from
market data for the period 1978 to 1986. These conditions reflected average performance over a period
of years. Between the draft and final EIS, we have updated the timber demand study to include market data
for the period 1986 through 1989. The result of the update indicates an outward shift (increase) in demand.
In other words, the amount industry is willing to pay for timber at current or alternative supply levels has
increased over the three year period 1986 to 1989, but the relationship between price and quantity (the
slope of the demand curve) remains unchanged. The financial and economic results in this final SEIS
reflect this updated timber price information. (See Appendix B for a specific listing of timber price and cost
information.)

Differences in Present Net Value Among Alternatives

The results of the alternatives are displayed in three different ways. Table 11-19 displays the summed total
present net value of all resource programs comprising the Forest Plan. The alternatives are arrayed in
terms of decreasing present net value. Table 11-20 breaks present net value into component parts to show l
the relative scale or magnitude of the contribution of major forest programs relative to each other. Finally,
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Table 11-23 displays the financial and economic efficiency of the alternative timber management programs
separate of other resource program benef~s and costs.

Table 11-19 summarizes the benefits, costs, and present net value of Benchmark #3A (the maximum
economic efficiency Benchmark), and of the six alternatives. We use Benchmark #3A as a reference point
to compare the alternatives. Differences in present net value, total benefits, and total costs between·
successively ranked alternatives are listed. The data provides an estimate of the net economic value of
priced resource outputs that must be foregone if a lower ranked alternative is selected over a higher one.

Present net value ranges from a high of $269.7 million (Alternatives H4 and H2) to a low of $260.6 million
(Alternative H1). The differences in present net value between alternatives are the result of the differing
goals and objectives of each individual alternative; each is unique with respect to timber sale levels, sale
locations and silvicultural methods. We see that present net value progressively declines from Alternative
H4 thru Alternative H1 because the increased costs are not matched by increased benetns from progres
sively larger timber sale program levels. The net change in present net value for each successive step
moving down through the table is, therefore, negative.

Table 11·19
Total Present Net Value and Discounted Costs and Benefits of the Alternatives

(Millions of Dollars· MM$)

PRESENT
ALTERNATIVE NET CHANGE DISCOUNTED DISCOUNTED
/BENCHMARK VALUE LiU~I~ BENEFITS CHANGE

(MM:ti)

Bmark. #3A 329.5 103.8 433.3
- 59.8 55.1 4.9

ALT. H2 269.7 158.9 428.4
- 0.0 - 2.1 2.3

ALT. H4 269.7 161.0 430.7
- 1.8 - 4.6 -6.4

ALT.H3 267.9 156.4 424.3
- 0.5 7.4 6.9

ALT. H5 267.4 163.8 431.2
(preferred) - 6.0 9.5 3.5

ALT. H6 261.4 173.3 434.7
- 3.7 11.0 7.2

ALT. H1 257.7 184.3 441.9
No Action
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Table 11-20, separates benefits and costs between resources in order to contrast the contribution of specific ('
priced outputs to benefits and to assign approximate costs to major budgeting categories. Recreation
benefits do not differ by alternative because we project recreational capacity to far exceed demand.

Range capacity may also be affected by timber management. However; like recreation, we estimate no
difference in range benefits between alternatives because their impact on range capacity will not be
sufficient to affect current permitted allotment stocking.

Discounted Costs -- Discounted costs range from a high of $183.4 million in Alternative H1 to a low of
$156.4 million in Alternative H3. The ranking of alternatives by cost is directly related to their ranking by
ASQ. The higher the ASQ, and assumed timber sales level, the higher the budget cost. Timber manage
ment costs account for 5 percent (Alternative H3) to 17 percent (Alternative H1) of the total cost to
implement the Forest Plan (Table 11-20).

Discounted benefits -- Discounted benefits are the sum of the present .net value of all market and
nonmarket priced outputs, The discounted beneftts of timber, range, recreation and water are included in
the present net value determination. Recreation benefits represent developed recreation, wilderness, and
all other Forest-related dispersed recreation including big game hunting and fishing.

Discounted benefits range from a high of $441.9 million in Alternative H1 to a low of $424.3 million in
Alternative H3. The difference between the alternatives equals a maximum of four percent of the total
measured benefits. The ASQ and associated water yield that timber harvest produce, account for the
differences in discounted benefits between alternatives.

Government Cash Flows, Receipts, and Budgets

Net Cash Flow -- Net returns to the U.S. Treasury, or 'net cash flow,' is defined as the difference between
the total dollar receipts expected for an alternative and the total budget required to implement the
alternative. Table 11-21 displays the net cash flows, total bUdget costs, total receipts, and noncash benefits
for all resource programs during the first and fifth decades in order of decreasing net receipts. Net receipts
are negative for each alternative. As a rule, alternatives with the least negative net receipts have the highest
present net value, given that non-cash benefits are substantial and fairly constant by alternative.

Receipts --Total receipts include revenues collected from the sale of timber, grazing permits, campground
fees, firewood permits, and other recreation and non-recreation special uses. Receipts from the sale of
timber range from a low of 40 percent of total receipts for Alternative H3 to a high of 70 percent of total
receipts for Alternative H1. Net timber receipts vary directly with the ASQ's of each alternative. The
alternatives should not affect developed recreation; therefore, we have projected the same developed
recreation receipts for all alternatives.

Budgets -- Average annual budgets are also displayed in Table 11-21 as 'Total Budget Costs.' These
budgets are the sum of capital investments, operational costs, and general administrative costs for all
resource programs making up the alternatives. Capital investment costs are designed to create or improve
capital assets in order to obtain benefits that occur during several planning periods. Operational costs are
variable costs for planning and managing controlled outputs as well as for long term protection and
maintenance of capital assets. General administrative costs include such things as rent, facility mainte
nance, communication and computer equipment, and other miscellaneous expenses.

The different ASQ's of the alternatives account for the differences in total budget costs displayed in Table
11-21. The higher the harvest level, the higher the total budget cost of the alternative.
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Table 11-20
Present Net Value and Discounted Benefits and Costs by Resource Groups1

:1\

I PRESENT I WATER
I DISCOUNT FENEFITS

I RANGE
I DISCOUNTED COSTS I TOTALALTERNATIVES NET VALUE TIMBER REC.· TOTAL TIMBER 'I REC." ", RANGE

"veraga"nnua, lmlilions OJ '.'0 00 ars)

ALT H2 269.7 1.2 11.5 388.2 28.6 427.2 11.7 55.4 9.5 157.5

ALTH4 269.7 2.0 13.5 388.2 28.6 430.7 18.6 54.9 9.5 161.0

ALTH3 267.9 0.9 8.2 388.2 28.6 424.3 8.6 54.2 9.5 156.4

ALT H5 267.4 2.6 14.4 288.2 28.6 431.2 17.7 55.5 9.5 163.8

ALTH6 261.4 2.8 19.5 388.2 28.6 435.4 23.3 56.3 9.5 173.3

ALTHl 267.7 3.6 23.2 388.2 28.6 441.9 34.4 56.5 9.5 184.2

.'
Direct comparisons of benefits and costs by individual resource provide indications of relationships, but they may be misleading because many costs are not
separable under multiple use management

* Recreation includes developed, dispersed, and wilderness recreation categories. Wildlife and fish related recreation is also included in recreation category totals. The
proportional breakdown of recreation benefits is as follows: developed recreation (51 percent), dispersed recreation (28 percent), and wilderness recreation (7
percent).

=

fll

•• Includes wildlife and fish program costs.

Table 11-21
Average Annual Cash ftowa and Noncash Benefits to Users In the First and Fifth Decades by Afternatlve.2

AVERAGE ANNUAL (MILLIONS OF 1978 DOLLARS)

. DECADE 1 DECADE 5

TOTAL NONCASH TOTAL NONCASH
NET BUDGET TOTAL BENEFITS NET BUDGET TOTAL BENEFITS

ALTERNATIVES RECEIPTS COSTS RECEIPTS TO USERS RECEIPTS COSTS RECEIPTS TO USERS

ALTH2 -6.85 7.82 0.97 14.25 -6.75 7.97 1.22 27.87

ALTH4 -6.91 7.94 1.03 13.98 -6.88 8.09 1.29 27.64

ALT H3 -6.96 7.72 0.76 14.24 -6.75 7.83 1.08 27.85

ALT H5 -7.00 8.07 1.07 14.31 -6.89 8.15 1.26 27.99

ALTH6 -7.36 8.65 1.27 14.29 -7.00 8.42 1.42 27.95

ALTHl -7.45 8.96 1.51 14.32 -7.36 9.15 1.77 27.60

• Costs include only those of the Forest Service; receipts do not include payments to counties.
Costs and benefits are expressed as incremental to the minimum level management benchmark.



Non-cash benefits -- 'Non-cash benef~s to users' refers to benems that are received by individual
resource users who are charged less for the resource than they are willing to pay, or less than current
market prices indicate they should pay. An example is the total benef~ estimated for an Animal Unit Month
(AUM) of grazing. The total value used to calculate present net value is $9.78 (expressed in 1978 constant
dollars), but permittees pay a grazing fee of $0.85 per AUM. The difference ($8.43) between the total benem
value and the economic fee is a non-cash benem to the grazing permittee. Non-cash benefits are measured
by the difference between the total benef~s and the total receipts; they are expressed on an average
annual basis in Table 11-21.

Non-cash benems to users include wilderness use, dispersed recreation, many forms of developed
recreation that occur in non-fee s~es, downstream water consumption, and a portion of the range benefit
value. As Table 11-21 shows, non-cash benefits change very little from one alternative to the next. The
alternatives produce only minor differences in the non-revenue producing goods and services such as
augmented water yields and no difference in other resource outputs that produce non-cash benefits.

How the Alternatives Affect Employment and Income

Employment -- The volume of timber offered for sale from the San Juan National Forest, and changes in
grazing and recreational use resulting from logging, potentially affect local employment and income. The

. geographic area over which we've estimated employment and income impacts includes Archuleta, Do
lores, La Plata, Montezuma, and San Juan counties in southwest Colorado. Portions of the Forest also
extend into Conejos, Hinsdale, Mineral; and San Miguel Counties, but these counties are more closely
associated economically with other National Forests in Colorado and are not included in the economic
impact area of the San Juan National Forest.

Most purchasers of San Juan National Forest timber are located within the five-county area, but some
timber sales are awarded to companies in the South Fork, Colorado and Chama, New Mexico areas.
Hence, these areas also have the potential to be affected by San Juan National Forest timber supply
decisions.

Table 11-22 displays the change in employment resulting from each alternative. We assume that employ
ment in other sectors olthe economy, such as recreation or agriculture will not change from one alternative
to another.

The level of timber offerings directly affects the timber and wood products sector employment. Alternative
H1 provides the greatest employment gains (235 jobs) by increasing timber sales from the current average
of 23 MMBF to 41 MMBF per year. Alternative H3, on the other hand, triggers the greatest employment loss
(170 jobs) by decreasing timber sales from 23 MMBF to 10.4 MMBF per year. The other alternatives are
intermediate to Alternatives H1 and H3 in terms of their effect on/employment. Alternatives H2 and H4
decrease employment by approximately 110 and 45 jobs, respectively. Alternative H5 (the Preferred
Alternative) maintains National Forest sales at current levels thus maintaining current timber and wood
products related employment and income. Alternative H6 increases employment by increasing timber
sales approximately 25 percent.

income -- Total timber and wood product related income increases by $4.1 million in Alternative H1, but
decreases by $3.0 million in Alternative H3. No change in income occurs under Alternative H5. Alternatives
H2 and H4 reduce logging/sawmilling related income, but the reductions is less severe than anticipated
for Alternative H3. Alternative H6 increases income slightly. The change in timber harvest is the single factor
that causes income changes in the alternatives.
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Table 11-22
Timber and Wood Products Sector Employment (Direct. Indirect and Induced).

Income. and Payments to Counties By Alternative

Atternative
Output/Effect Hl H2 H3 H4 H5 H6

ECONOMIC

Change in Employment (no. of Jobs) Current = 320
Decade 1 + 235 - 110 170 - 45 0.0 + 85

Change in Total Income (Millions of $'s/yr.) Current = $5.5 million
Decade 1 + 4.1 - 2.1 - 3.0 0.8 0.0 + 1.4

Payments to Counties (Millions of $'s/yr.) Timber contribution only
Decade 1 0.27 0.13 0.08 0.15 0.16 0.20
Decade 2 0.26 0.14 0.10 0.15 0.17 0.20
Decade 5 0.30 0.16 0.13 0.18 0.20 0.21

Payments to Counties -- The Forest also has an impact on the local economy through payments to local
governments that are made in lieu of property taxes (Table 11-22). The Forest Service, for example, pays
25 percent of ~s total receipts to county governments. Since most Forest Service receipts are collected
from the sale of timber, the alternatives that produce higher volumes of timber can be more beneficial to
the counties' budgets. We provide this qualification because changes in harvest receipts may not result
in a commensurate change in the overall payments made to counties by the Federal Government.

The 25 percent fund payments to counties and Federal Government payments to the states in lieu of taxes
(PILT payments) are interrelated and somewhat offsetting. The Payment in Lieu of Taxes Act presents a
complex set of rules that apply to maximum or minimum payments to counties. These payments are
calculated on the basis of a number of factors, including county population, and are offset by the amount
paid to the counties through the 25 percent fund. Therefore, it is difficult to predict how a change in 25
percent fund payments will affect the'PILT payment and, ultimately, total payments made to local govern
ments from both sources. However, even ntotal payments to local governments do not change, increased
25 percent fund payments resutting from increased timber revenues would offset the PILT burden on the
tax-paying public.

Payments to counties are distributed on a proportional basis according to the acreage of each county
within the San Juan National Forest. Timber receipts account for between 67 and 76 percent of total
receipts collected by the San Juan National Forest. The higher percentages of timber receipts are tied to
the alternatives with the highest timber sales levels.

Social Effects -- Social effects are the relationship of the Forest to people and human commun~ies. These
effects are especially important to those people and communities who depend on the Forest for their
livelihood, their recreation, or amenity interests. The principal social variables of lifestyles, attitudes, beliefs,
values, and social organizations can be affected by Forest management activities. The following summa- .
rizes the important social effects of the alternatives. A more complete discussion can be found in Chapter
IV.

The principal effects of the alternatives on the social environment are often related to the way in which they
I . change direction from either current or historic timber sale levels and/or change the character olthe Forest.
~. The alternatives proposing the largest changes will appear to have the most potential impact. Employment
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and patterns of work could be altered by the various alternatives. Alternatives H1 and H6 increase jobs
in the timber industry. Alternatives (H2, H3 and H4) decrease jobS in the timber industry.

Recreation capacity does not change appreciably as a result ·of any of the alternatives, but some change
will occur in recreational settings. Alternatives H2 through H6 represent different degrees of reduction in
the current maximum ASQ. As a result, each will harvest fewer acres than Alternative H1. Also less timber
will be harvested in roadless areas than under the current Plan. This will result in a forest that appears less
disturbed by human activities. Some recreational uses of these unroaded, undisturbed settings may be
favored.

Perceptions and expectations about the Forest and forest management can be influenced by the alterna
tives. Alternatives H1 and H6 allow timber offerings to increase over current levels. This increase tends to
meet the desires and expectations of people who value use offorest resources. Similarly, people who wish
to reserve use of National Forest Lands for non-consumptive purposes will be more satisfied by Alternatives
H2, H3 and H4, that decrease timber sale offerings.

Community and social cohesion also may be subtly influenced by the degree of change proposed in timber
harvest activities, although we do not expect the proposed alternatives to provoke changes in the way
people behave toward each other. To some degree, various groups are inherently at odds due to their
different perspectives on land and resource use. These conflicts are reflected in issues such as use of
roadless areas and 'below cost' timber sales. Alternatives that moderate changes probably create fewer
conflicts among the different interest groups.

Present Net Value of Timber Management

Table 11·23 displays present net value, benefit-cost ratio, and revenue-cost ratios of the timber program
alternatives. Revenues are receipts collected for harvested timber. Benefits are made up of revenues plus
other quantifiable benefits resulting from commercial logging operations, such as increased water yield.
Costs are the direct (separable) costs of timber management, including fixed costs. Present net value
differences between timber programs displayed in Table 11-23 account for the differences in total present
net value in Alternative H1 through H6 shown in Tables 11-19 and 11-20.

The alternatives range from 0.67 to 1.00 in terms of revenue-cost ratio and from -$11.1 million to $0.0 million
in terms of present net value. As can be seen from Table 11-23, as the ASQ sequentially increases beyond
the level that maximizes financial returns (15.2 MMBF per year, Alternative H2), the present net value and
revenue-cost ratios of the alternatives decrease.

Alternative Summary

Alternative H1 's expansion of commercial timber sales would lower timber prices and decrease present
net value when compared to the current timber market situation. Timber prices would decrease for two
reasons: signrricant increases in timber sales would result in lower bid prices, and the higher cost of
harvesting additional timber from rugged and less accessible locations would increase timber production
costs. Other area producers, such as the Jicarilla Apache and Southern Ute tribes, would also realize lower

. revenues because of reduced timber prices.

Alternative H2 would result in increased timber prices over the short-term by sharply decreasing timber
sales. In turn, this decrease in industry raw materials would force some local timber operators out of
business over the next few years, after which stumpage prices would again moderate downward due to
reduced competition. The decrease in National Forest timber sales would increase demand for Jicarilla
Apache and Southern Ute timber on the east side of the Forest's market area. The commercial timber
program would show positive financial returns under this alternative.
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Table 11·23
Present Net Value, Beneflt:Cost Ratio, and Revenue:Cost Ratio

of the Timber Management Alternatives

~I

BenefIT Revenue Present
Volume 1 Discounted I Cost Cost Net I Average I Breakeven

Alternative I MMBF/yr benelns I revenues· I costs Ratio Ratio Value Revenue Price

(Millions of 1978 constant $$) ($/MBF) ($/MBF)

TIMBER ONLY

average harvest price used as proxy of future stumpage price

H1 I 41.0 I 26.7 I 23.2 I 34.3 I 0.78 I 0.67 I -11.1 I 24.7 I 37.6

~
H2 , 15.2 , 14.1 I 12.3 ,. 12.3 I 1.14 I 1.00 I 0.0 , 32.6. , 32.6

0

(,) H3 , .10.4 I 9.8 , 8.9 I 9.2 I 1.07 I 0.96 I -0.3 I 32.9 I 32.2co

H4 I 20.5 I 17.9 , 14.7 I 15.4 I 1.16 I 0.96 I -0.7 I 30.5 I 32.1

H5 I 24.0 I 16.0 I . 14.4 , 17.7 I 0.90 I 0.81 I -3.3 I 28.6 I 34.8

H6 I 30.0 I 19.5 , 17.0 I 23.3 I 0.84 I 0.73 I -6.3 I 27.3 I 36.6

----.~..__._.._._........._._-_..__.__._-_.._--_.__._--------------------------------------------------------------------------------------------------------------------------

* Revenues are a subset of beneftts.



Alternative H3 reduces timber sales by 55 percent and would measurably increase the compet~ion for C
non-National Forest timber. However, any increase in timber supplies from other sources such as the State,
BLM, private landowners and the indian tribes, would not offset the National Forest timber supply reduc-
tion. Timber prices would increase in response to increased competition for less available timber. This price
increase would be short-term and would dissipate as industrial capacity declined in response to sharply
decreased timber supplies. The commercial timber program displays a revenue-cost ratio of 0.96 under
this alternative.

Alternative H4 decreases timber sales by 17 percent, triggering slightly higher timber prices and demand
for timber from other non-National Forest lands. We anticipate that timber sales from private, State, and
Indian lands would increase, but not by an amount to fully compensate for the reduced supply from the
San Juan National Forest. The revenue-cost ratio of this alternative is 0.96.

Alternative H5 holds timber sales to current levels. Therefore, timber price changes will not be induced by
a changed timber supply level, but will solely result from changed timber demand over the six year period
the Plan Amendment is in effect. The revenue-cost ratio of this alternative is 0.81.

Alternative H6 increases timber sales by approximately 25 percent, triggering lower timber prices and
reduced financial efficiency when compared to current performance. This alternative has a revenue-cost
ratio of 0.73 as compared to a revenue:cost ratio of 0.81 under the current level of timber sales.

How SlIvlcultural Systems Affect Financial And Economic Efficiency

Silvicultural activity is not evenly distributed over the Forest, but is concentrated in lower elevation forests
which are relatively gentle in grade. We are concerned about the quality of the environment and the (
diversity of the areas in which silvicultural activities occur, partiCUlarly since other human uses are made
of the same areas at the same time. Therefore, for this Plan Amendment we have sought to reevaluate the
silvicultural practices used to achieve management objectives so that environmental quality may be better
protected, maintained, and where needed, enhanced.

The silvicultural practice of most social concern to the public is clearcutting. While this may not be an
important local issue, because we no longer practice clearcutting in the conifer forests, some people have
had similar concerns for the other even-aged silvicultural practices (shelterwood and seed tree harvest
regeneration practices). The focus of the silvicultural issue on the San Juan National Forest today involves
the relative merits of even-aged verses uneven-aged management systems. Both systems have their merits
and drawbacks when applied to individual forest cond~ions.

Complicating the issue of even-aged versus uneven-aged silviculture are emerging issues such as biologi
cal diversity that have come to the fore of public and professional attention. Other directly related issues
involve the effects that silvicultural systems have on the cost of harvesting trees for commercial wood
production, and the environmental side effects of forest cultivation (including road construction). These
issues were raised in public comment on the draft Forest Plan Amendment.

The draft SEIS alternatives emphasized even-aged silvicultural systems. To gain. fuller understanding of
the tradeoffs associated with the silvicultural options, we have expanded the analysis of alternatives in the
final SEIS to investigate variety of silvicultural strategies involving even-aged and uneven-aged manage
ment practices. Financial and economic tradeoffs between different systems are analyzed within the
context of individual alternatives. This is preferable to relying solely on comparisons between alternatives
where key factors in the management program, such as sales volume and sales locations, are varied.

Table 11-24 depicts the different sets of silvicultural emphases tested within the individual alternative(s).
Each set represents a different silvicultural emphasis for the alternative. The two uneven-aged manage-
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ment options depart from current practices by sequentially increasing the emphasis the Forest places on
uneven-aged management systems. Underthe 'mixed even/uneven-aged management' option we would
specify uneven-aged management for close to 50 percent of the conifer stands. Under the 'uneven-aged
management' option we would specify uneven-aged management for 75 percent, or more, of the conifer
stands. Aspen is clearcut under all of the alternatives.

Table 11-24
Summary of Silvlcultural Options Tested Within the Alternatives

Silvicuilural Alternative
Ootion*** H1 H2 H3 H4 H5 H6
t:ven-agea
Management Pref Pref Pref Opt. Opt.

Mixed Even/
Uneven aged Opt. Pref Opt. Opt. Opt.
Mgt.

Uneven-aged Pref Pref

The silviculturaloption highlighted in bold print for each alternative (labeled as 'Pref') represents the
silvicultural emphasis we would choose to implement the alternative. This choice is based on the overall
goals of the alternative and our knowledge of the specnic environmental conditions within areas of the
Forest where timbering activities would most likely occur. The location and extent of harvest varies by
alternative. The silvicultural options labeled 'Opt.' are the silvicultural options tested but not recommended
to implement the alternative. We analyzed these alternative silvicultural strategies as possible ways to
implement the alternatives and to gain knowledge of their relative financial and economic effects.

(

*** Even-aged Management: Current Forest Plan Standards and Guidelines
Mixed Even/Uneven-aged Management: Uneven-aged management specified for approximately
50 percent of conifer stands harvested.
Uneven-aged Management: Uneven-aged management specified for approximately 75 percent of
conifer stands harvested.

c

Alternative H1 (the current Land and Resource Management Plan), was formulated using even-aged
silvicuilural practices only. This program of management results in a revenue-cost ratio of 0.67, present
net value of -$11.4 million, average timber revenue of $25.30, and the break-even timber price (i.e., the price
needed to cover the costs of production) of $36.70. Average timber revenue falls short of the break-even
price by $11.40 for each MBF of timber harvested (see Table 11-25).

We analyzed two different silvicultural strategies for Alternative H2: even-aged management, and the
management scenario where approximately 50 percent of the spruce-fir and mixed conifer stands are
harvested using uneven-aged methods. Alternative H2 would achieve a revenue-cost ratio of 1.00 if
implemented using current silvicultural methods. In contrast, the increased uneven-aged management
scenario would show the same financial performance, but the timber sales level that achieves maximum
financial return would drop from 15.2 MMBF to 13.9 MMBF per year (Table 11-25).
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Table 11-25
Financial and Economic Efficiency of Alternative SlIvlcultural Options.

Average Timber Harvest Price Is used as a Proxy of Expected Timber Price

Sitvicuttural I Volume I Discounted I B:C I R:C I Present I Breakeven
Emphasis MMBF/yr benefits I revenues I costs ratio ratio Net Value Price

(Millions of 1978 constant $$) ($/MBF)
Alternative Hf

Current sifv. I I I I I I I Ipractices 41.0 26.7 23.2 34.3 0.78 0.67 -11.1 37.6

Alternative H2

Current silv.
practices 15.2 14.1 12.3 12.3 1.14 1.00 0.0 I 32.6

Mixed even/un
even-aged Mgt. 13.9 12.0 10.8 10.6 1.13 1.02 0.2 I 32.9

Alternative H~

- Mixed even/un I I I I I I I I, even-aged Mgt. . 10.4 9.8 8.9 9.2 1.07 . 0.96 -0.3 32.2... Alternative H4N

Current sHy.
practices I 20.5 I 17.9 I 14.7 I .15.4 I 1.16 I .0.96 I -0.7 I 32.1

Mixed even/un
I 14.2even-aged Mgt. I 11.2 I 9.8 I 10.4 I 1.07 I 0.93 I -0.6 I 33.4

A1ternaUve H5

Current silv.
practices I 24.0 I 17.3 I 15.2 I 16.1 I 1.08 I 0.95 I -0.9 I 30.8

Mixed even/un
even-aged Mgt. I 24.0 I 16.8 I 14.8 I 16.9 I 0.99 I 0.87 I -2.1 I 32.7

Primarily Un-
I I I I I I I Ieven aged Mgt. 24.0 16.0 14.4 17.7 0.90 0.81 -3.3 34.8

Alternative H6

Current ,sHv. I I I I I I Ipractices 30.0 20.2 17.6 21.7 0.93 0.81 -4.1 I 33.8

Primarily Un-
I I I I I I I Ieven aged Mgt. 30.0 19.5 17.0 23.3 0.84 0.73 -6.3 36.6
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We analyzed the mixed even-aged/uneven-aged management scenario for Alternative H3. This alternative
achieves a revenue-cost ratio of 0.95 and present net value of -$0.4 million. The resulting average harvest
price of $31.0, falls $1.6 dollars per MBF short of the $32.6 per MBF break-even price for this alternative.
Alternative H3 also defers a number of otherwise financially efficient timber sales in unroaded areas. This
constraint on roadless area sales reduces the timber sale level that maximizes financial returns from 15.2
MMBF (as displayed by Alternative H2) to 10.4 MMBF per year (Table 11-25).

Alternative H4 was analyzed using the even-aged management scenario and the mixed even-aged/
uneven-aged management scenario (Table 11-25). Under the even-aged management scenario, Alternative
H4 achieves a revenue-cost ratio of 0.96 while maximizing economic performance by producing 20.5
MMBF of timber per year.By contrast, when we increase uneven-aged management, the revenue,cost ratio
olthe alternative decreases from 0.96 to 0.93 and the economically efficient level of timber sales decreases
from 20.5 MMBF to 14.2 MMBF per year.

We analyzed Alternative H5 under all three sets of silvicultural options, while in each case holding timber
supply constant at 24 MMBF per year. Therefore, the changes in financial and economic efficiency
displayed in Table 11-25 are entirely the result of the different silvicultural standards and guidelines tested.
Scanning down through Table 11-25, as the emphasis placed on uneven-aged management sequentially
increases, the present net value, benefit-cost ratio, and revenue-cost ratio of the alternative decreases.
Over the range of silvicultural options tested, the revenue-cost ratio of the alternative ranges from 0.95 to
0.81.

We also examined all three sets of silvicultural options in Alternative H6. As was the pattern for Alternative
H5, the present net value, benefit-cost ratio, and revenue-cost ratio of Alternative H6 sequentially decreas
es as uneven-aged management is increasingly emphasized. The difference in revenue-cost ratios be
tween the even-aged and uneven-aged management option is 0.81 and 0.73, respectively.

How Timber Prices Affect Financial and Economic Efficiency

The results of the financial and economic analyses displayed in Tables 11-19, 11-20, 11-21 and 11-23 are based
on the assumption that timber prices, at current timber supply levels, equal long-term average harvest
price. In this section, we discuss the results of analyzing the alternatives under a second pricing assump
tion that uses current timber sales price as the proxy of expected near-term harvest price.

We have chosen to test the alternatives under this alternative pricing structure because recent sales prices
for the years 1988 through 1991 have increased steadily and are now measurably higher than harvest
prices for these same years. For 1990 and 1991, for example, the average timber sales price was
approximately $35./MBF (expressed in 1978 constant dollars), as opposed to an average harvest price
(revenue) for the same year of $25./MBF. Where such differences between sales and harvest prices are
observed over a period of years, current sales prices may more accurately represent expected near-term
revenues.

Table 11-26 displays the performance of the alternatives under this second timber price scenario. This table
is to be compared to Table 11-25. Since current sales price is higher than the average harvest price under
which the alternatives were analyzed; all the measures of .efficiency increase. Also for those alternatives
with no preset harvest level, whose purpose is to provide maximum financial or economic returns (H2, H3
and H4), the volume of timber sales that achieves these maximization goals increases as timber price
increases. (Reference Table 11-25 and 11-26)
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Table 11·26
Financial and Economic Efficiency of the Alternatives

Using Current Timber Sales Price as a Proxy of Future Price.

Silvicultural I Volume I Discounted I B:C I R:C I Present I Breakeven
emphasis MMBF/yr benefits I revenues I costs ratio ratio Net Value Price

(Millions of 19ta constant $$) ($/MBF)

current sales price used as proxy of future stumpage price
Alternative H1

Current sHy. I I I I I I I Ipractices 41.0 30.1 26.5 34.5 0.87 o.n -8.0 37.6

Alternative H2

Current sUv.
practices I 18.5 I 17.6 I 16.5 I 13.5 I 1.31 I 1.22 I 3.0 I 32.3

Mixed even/un-
even-aged Mgt. I 17.2 I 16.3 I 15.5 I 12.6 I 1.29 I 1.22 I 2.9 I 32.5

= Alternative H3

.j> Mixed even/un- I I I I I I I -I.j> even-aged Mgt. 14.4 13.3 12.1 10.3 1.29 1.17 1.8 34.7

Alternative H4

Current sHy.
practices I 22.8 I 22.1 I 19.6 I 17.7 I 1.24 I 1.11 I 1.9 I 32.4

Mixed even/un~

even·aged Mgt. I 17.0 I 15.5 I 13.8 I 12.3 I 1.26 I 1.12 I 1.5 I 34.7
,,.

Alternative H5

Current silv.
I Ipractices 24.0 20.3 I 18.2 I 16.3 I 1.24 I 1.11 I 1.9 I 31.2

Mixed even/un-
even-aged Mgt. I 24.0 I 19.8 I 17.8 I 17.2 I 1.15 I 1.03 I 0.6 I 33.1

Primarily un-
I I I I I I I Ieven-aged Mgt. 24.0 19.2 17.4 17.8 1.07 0.97 0.4 35.3

Alternative H6

Current sHy.
practices I 30.0 I 25.1 I 22.2 I 21.4 I 1.17 I 1.04 I 0.8 I 33.9

Primarily un-
I I I I I I I Ieven-aged Mgt. 30.0 22.7 20.5 23.5 0.96 0.87 -3.0 36.9
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Alternative H1's revenue-cost ratio increases from 0.67 to 0.87, when current sale price is used as a proxy
oltimber price ratherthan harvest price. Similarly the average revenue per MBF forthe alternative increases
by $4.30 from $25.3 to $29.6 per MBF as the current timber sales price is substituted for average harvest
price. The. break-even price for the alternative remains unchanged.

Alternative H2 sees increases similar to Alternative H1 in revenue-cost ratio and present net value under
the alternative timber price assumption. Also, the timber sale level that maximizes financial returns to the
treasury increases from 15.2 MMBF to 18.5 MMBF.

Indicators of financial and economic efficiency increase commensurably in Alternative H3 when using sales
price as the proxy for assumed timber revenue, as does the timber sales volume that maximizes financial
efficiency -- from 10.4 MMBF to 14.4 MMBF per year.

Alternative H4 displays results similar to Alternatives H2 and H3. When current timber sales price is used
as the proxy of expected timber price, the level of timber sales that maximize economic efficiency increases
from 20.5 to 22.8 MMBF per year and the revenue-cost ratio of the alternative increases from 0.96 to 1.11.

The revenue-cost ratio of Alternative H5 increases from 0.81 to 0.97 under the alternative timber price
assumption. Similar changes in revenue-cost ratio are observed for the other silvicultural standards tested
in this alternative.

Alternative H6 displays changes in revenue-cost ratio similar to Alternative H5 under the two alternative
timber pricing assumptions.

Benchmark Comparisons

'Benchmarks' are simplified versions of forest plans that, like the alternatives, can be modeled mathemati
cally and analyzed with the use of a computer. The main difference between benchmarks and alternatives
is in the level of detail, and in the single-resource emphasis of most benchmarks. .

The benchmarks developed for this analysis display the physical and biological capability of National
Forest System Lands to produce goods and services. They are not limited by Forest Service policy, budget,
discretionary constraints, spatial feasibility, or program and staffing needs. The benchmarks are physically
possible, but may not be legally or administratively possible.

By regulation, we use benchmarks as the analytical base for developing alternatives and to provide a
reference point for comparison with alternatives. The purpose olthe benchmarks is to explore the resource
potential and current situation, and the decision space within which change can or must occur. The
benchmarks are also used to display our ability to respond to issues arid concerns directly related to the
timber management program on the San Juan National Forest.

Most benchmark analyses meet the management requirements of 36 CFR 219.27, such as protecting the
productivity of the land and meeting minimum air and water quality standards. Benchmarks Which do not
meei all Management Requirements are designed specifically to identify the tradeoffs of achieving one or
more management requirements.

Several benchmarks are required by the NFMA regulation (313 CFR 219.12(e)) and Forest Service Manual
(FSM) 1920. These inclUde:
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The Current Level or Current Direction Benchmark, BM #11 (36 CFR 219.12(e)(2»; this (.
specifies the management most likely to be used in the future if we continue to follow current .
management direction. This benchmark forms the basis for the 'no action' alternative and,
in this case, is the approved Forest Plan (1983).

Minimum Level, BM(MmL) (36 CFR 219.12(e)(1)@; this specifies the minimum level of
management needed to maintain the unit as part of the National Forest System and to
manage uncontrollable outputs and uses. This benchmark may ignore the transition period
that will be required to move from current to minimum level management.

Maximum Present Net Value Based on Established Market Price, BM(2), BM(2A) (36 CFR
219.12(e)(1)(iii)(A)); this specifies the management which will most successfully reach the
highest net value of outputs that have an established market price at this time.

Maximum Present Net Value Including Assigned Values, BM(3), BM(3A) (36 CFR
219.12(e)(1 )(iii)(B)); this specifies the management which will most successfully achieve the
best net value of outputs that have either an established market price or assigned monetary
value at this time.

Maximum Resource Levels, BM(4), BM(4A), BM(4B), BM(6), BM(9) (36 CFR
219.12(e)(1)(ii)); These benchmarks are designed to identify the maximum capabilities of
different forest resources (looking at one resource at a time).

The original benchmark analysis process (1983 Forest Plan FEIS AppendiX G) resulted in eleven bench
marks. During the process of supplementing the Analysis of the Management Situation (AMS) ,we updated
some of the resource benchmarks to reflect new inventory information. We also re-evaluated the financial (.
and economic benchmarks after reVising price and cost information and demand data. Benchmarks
reanalyzed for the purpose of developing the Plan Amendment included the:

Financial Benchmark BM(2) BM(2A)

Economic Benchmark BM(3) BM(3A)

Maximum Timber Benchmark BM(4) BM(4A) BM(4B) '-

Maximum Dispersed Recreation Benchmark BM(6)

Maximum Wildlife Habitat Improvement Benchmark BM(9)

Current Management Benchmark BM(11)

Chapter VI of Appendix B contains a complete discussion of the development and use of benchmarks.

Table 11-27 summarizes results of the benchmark analysis and defines the range of options available to
formulate the alternatives. The high values in Table 11-27 represents the Forest's maximum resource supply
potential for big game, dispersed recreation, and timber production. All the alternatives fall within the
ranges determined to be feasible by the benchmarks.

L
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Output/Effect

Table 11·27
Range of Options Available

Unit
of Measure

Range of Values
Low High

(average annual)

Winter Range Deer
Winter Range Elk

Dispersed Recreation
Suited Timber
Timber Production

Animals 7,700 18,700
Animals 8,500 18,300

MRVD's* 1,780 9,740
Acres a 911,000
MMBF* a 108

* MRVD's: Thousands of Recreation Visitor Days per year.
MMBF: Million Board Feet per year.

c

Tables 11-28 and 11-29 present the results of Benchmarks #2A (Maximum Financial Efficiency) and #3A
(Maximum Economic Efficiency) in greater detail. These two benchmarks provide a basis for comparing
tradeoffs among the alternatives. Because these benchmarks have been revised, we compare them to the
benchmark estimates in the FEIS (1983) as a means of gauging the effects of new price, cost and demand
data on financial and economic benchmark levels.
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Benchmark #2A (Maximum Financial Efficiency)

Table 11·28
Revised Benchmark No. 2A Compared to Benchmark No.2, 1983 FEIS, Appendix G.

(This Is the Financial Maximization Benchmark.)

c

First Period - Average Annual Outputs

Timber (Sawtimber only) (MMCF)
(equivalent MMBF)

Range (MAUM's)
Oeveloped Recreation Use (MRVO's)
Oispersed Recreation Use (MRVO's)
Wilderness Use (MRVO's)
Increased Water Yield (M Acre-Feet)

Summary, 50 Years - Average Annual Outputs

Benchmark
#2(Financial)

Revised

4.3
17.3
140
780

1,080
170

1,225

Benchmark
#2(Financial)
1983 FEIS

9.5 **
38.0
174
403

1,220
264

2,502

Timber (Sawtimber only) (MMCF)
(equivalent MMBF)

Range (MAUM's)
Oeveloped Recreation Use (MRVO's)
Oispersed Recreation Use (MRVO's)
Wilderness Use (MRVO's)
Increased Water Yield (M Acre-Feet)

PRESENT NET VALUE (MM$)

4.4 7.5 ••
18.0 30.0
155 286

1,125 760 C1,560 1,945
245 570

2,225 2,495

110 305

•• Table G-6, 1983 FEIS Appendix G, incorrectly displayed the unit of measure for timber outputs as
MCF; the units should have been expressed as MMBF. The corrected timber outputs are displayed
above.
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( Benchmark #3A (Maximum Economic Efficiency)

Table 11-29
Revised Benchmark No.3 Compared to Benchmark No.3, 1983 FEIS, Appendix G.

(This Is the Economic Maximization Benchmark)

First Period - Average Annual Outputs

Timber (Sawtimber only) (MMCF)
(equivalent MMBF)

Range (MAUM's)
Developed Recreation Use (MRVO's)
Dispersed Recreation Use (MRVO's)
Wilderness Use (MRVO's)
Increased Water Yield (M Acre-Feet)

Summary, 50 Years - Average Annual Outputs

Benchmark
#3(Economic)

Revised

7.3
30.6
145
780

1,080
170

4,500

Benchmark
#3(Economic)

1983 FEIS

10.7 **
43.0
174
403

1,220
264

2,502

c
Timber (Sawtimber only) ( MMCF)

(equivalent MMBF)
Range (MAUM's)
Developed Recreation Use (MRVO's)
Dispersed Recreation Use (MRVO's)
Wilderness Use (MRVO's)
Increased Water Yield (M Acre-Feet)

PRESENT NET VALUE (MM$)

7.3 13.2 ••
30.6 52.8
155 286

1,125 760
1,560 1,945
245 570

10,900 12,495

273 338

c

•• Table G-6, FEIS Appendix G, incorrectly displayed the unit of measure for timber outputs as MCF;
the unils should have been expressed as MMBF. The corrected timber outputs are displayed
above.

DIFFERENCES IN KEY ENVIRONMENTAL EFFECTS

We received some request to clarify or modify aspects of the environmental consequences analysis
presented in the draft SEIS. We have summarized the changes made in response to pUblic comment at
the beginning of the individual resource discussions in Chapter IV. The summary environmental compar
isons that follciw here reflect these changes. This section discusses only those environmental factors or
human uses of the Forest affected by a change in the timber management program of the Forest Plan.

SOILS

Numerous forest management activities affect the condition and productivity of the soil through changes
in physical, chemical, and biological properties. Alteration of the properties can sometimes include
changes in soil bulk density (compaction), erosion, mass wasting (landslides, slumps, etc.), displacement,
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and puddling. The discussion of soil consequences addresses these categories of physical disturbances
that have been found to potentially affect soil productivity.

Ground-based logging equipment can cause soil disturbance in the form of compaction and pUddling.
Either case results in a reduction of soil porosity and an increase iri bulk density. Aeration, water-holding
capacity and the number of soil voids are decreased, which makes iI more difficult for roots to penetrate
and extract water. Because of the wide variability of sile factors which contribute to compaction and
puddling, no known method to model these impacts has been successfully developed. It is acknowledged
that as more area is disturbed, there is a greater potential for detrimental damage to occur. Alternatives
H1 and H6 would have the greatest potential for impact; H2, H4 and H5 are moderate; and H3 has the
lowest potential. With mitigation, there should be only minimal short-term reductions in soil productivity and
no long-term reductions under any of the alternatives.

Disturbance of the surface soil can cause the loss of topsoil, eilher by erosion or physical displacement.
This reduces aeration and water infiilration rates and decreases the amount of organic matter and densities
of microflora and fauna. These changes resuil in a loss of nutrients available for plant growth and a
decrease inthe friability of the soil.

We used the Universal Soil Loss Equation (USLE) (with modifications to adapt it to the forest lands) to
evaluate potential erosion reSUlting from timber harvest activities. The USLE results vary among alterna
tives as a function of the intensity and size of ground disturbances. These results are to be interpreted as
relative values used to indicate differences between alternatives: They should not be considered as actual
predicted erosion rates. Long-term averages, as opposed to specific events of soil loss, are predicted.

(

Tables 11-30 and 11-31 display the potential soil loss impacts resulting from the timber harvest activities of
the alternatives. The first row of each table show$ the estimated impacts if no mitigation measures are (
employed. Impacts will decrease significantly overtime wilh effective vegetation and erosion control. These
estimates witli mitigation applied are also shown.

When total estimated erosion is analyzed for all timber harvest activities across the Forest (Table 11-31), the
unmitigated erosion rates are well below the average tolerable soil loss limits for all alternatives. The
average soil loss tolerance limit for known soils on the forest is 3.23 tons per acre per year.

Small slumps and slides may occur as a result of timber harvest and associated road building activities.
Due to the Forests' geologic makeup and physiographic posilion, there are large areas of unstable slopes.
In most cases, the most unstable areas will be identified and avoided. However, Alternative H1 and H6
would require roading of acres on steep slopes, incurring high risk for slope failures. None of the remaining
alternatives require harvesting or roading on steep slopes and therefore, would have a low risk for slope
failure.

There is a potential that logging activities could adversely affect long-term productivity in some locations.
Wheeled skidders and crawler tractors, used locally for logging, can disturb soil over relatively large areas.
Tractors can cause deep soil disturbances in the form of rutting, displacement, puddling and compaction.
Roads, skid roads and log landings concentrate these activities. Such disturbances, if unmitigated, could
adversely affect long-term productivity of the land. The potential for these effects would be in direct
proportion to the number of acres of timber harvest in an alternative, as displayed in Table 11-16. Alternatives
ranked best to worst in terms of potential effects on long term productivity are as follows: H3, H2, H4, H5,
H6, and H1.

II - 50



C Table 11-30
Soli Loss (Tons/Year) By Alternative

1983
Forest Plan ARernative Amendment

Output/Effect Hl H2 H3 H4 H5 H6

41 MMBF
Soli Loss (Tons/Year) Shelterwood

From Logging

Unmitigated 3762 1138 720 1477 1289 1834

With Mitigation
After 1 Year 1881 569 360 739 6450 917
After 3 Years 941 285 180 369 322 459
After 5 Years 376 114 72 148 129 183

From Road Construction

Unmitigated 224 62 39 84 106 157

With Mitigation
After 1 Year 134 37 23 50 64 94
After 3 Years 90 25 16 34 42 63
After 5 Years 45 12 8 17 21 31

Table 11·31
Average Soli Loss (Tons/Acre/Year) By Alternativec

Output/Effect
Forest Plan

H1 H2
Alternative Amendment

H3 H4 H5 H6

Unmitigated 0.35 0.40 0.38 0.39 0.25 0.29

c

The mitigation measures listed under 'Soils' in Chapter IV are designed to reduce or eliminate potentially
negative effects. After applying mitigation measures, no long term reduction in soil productivities are
expected on sites other than those committed to permanent road beds and log landings. While the effects
on these areas could be reversed with much effort or could diminish over a very long time, we do not
consider them an irreversible/irretrievable commitment of resources.

WATER QUALITY AND QUANTITY

Water Quality

Sediment is the principal water quality parameter affected by timber harvest, reforestation activities, and
by road construction and reconstruction. The primary sources of sediment are channel scour and roads.
Channel scour occurs naturally in some stream types and can be exacerbated by increases in water yield.
Research in many areas of the country shows that sediment increases for several years following road
construction and timber harvest and then returns to pre-treatment levels. This is corroborated by monitor
ing done on the Forest which shows recovery to pre-treatment levels in tWo to four years fOllowing road
construction.
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On a programmatic basis, the possibility of changes in water and sediment yield is proportional to the (
number and scope of timber sales proposed in each alternative. The alternatives can be ranked based on
the proposed level of timber harvest. In order of increasing possibility of adverse effects, the alternatives
would rank as follows: H3 (with an ASQ of 10.4 MMBF),foliowed by H2 (15.2 MMBF), H4 (20.0 MMBF), H5
(24.0 MMBF), H6 (30.0 MMBF), and H1 with anASQ of41.0 MMBF. Alternatives H6 and H1 would require
some harvesting on steep slopes using cable harvesting systems and would pose a greater possibility for
adverse effects than the increases in timber harvest might imply. Alternative H1, for example, would obtain
35 percent of sales volume from timber sales requiring cable logging.

This ranking of alternatives iri terms of potential adverse effects isfor programmatic purposes only; each
proposed sale will be assessed and mitigation required where appropriate. Mnigation includes appropriate
soil and water conservation practices, or possibly deferring or eliminating a portion of sale or an entire sale.

Dissolved oxygen, temperature, and other chemical and physical parameters of water quality should not
be affected by the type and scope of activities proposed in the alternatives. Existing and classified uses
of water will be maintained and protected; changes in water quality due to timber harvest activities should
not interfere with or injure these uses.

Using information from our vegetation management data base, we modeled existing watershed conditions
and how they would be affected by current and proposed harvesting activities. Based on this modeling
effort, five watersheds exceeded threshold limits for sedimentation as of 1990. They are 13H - Mosca Creek,
33B - Elbert Creek, 33C - Bear Creek above Rockwood, 35H - East Hermosa, and 45D - Lost Canyon. No
additional timber harvest is proposed for 33B in any of the alternatives. Harvest is proposed in Watershed
35H by Alternatives H1 and H6. One timber sale is proposed in Watershed 13H by Alternatives H2, H3,
H4, and H5, and three timber sales are proposed in this same watershed by Alternatives H1 and H6. (See
Watershed Map IV-1, Chapter IV)

The hydrologic model used to assess watersheds (HYSED) provi<;lesa limited view of cumulative water
shed effects, assessing the effects of roads and timber harvest activities only. Other, potentially cumulative,
land disturbing activities such a grazing, mining, recreation use, and construction should be simultaneous
ly considered. To this end, the Forest hydrologist has developed an Critical Watershed Evaluation (CWE)
analysis process to' evaluate the risk of cumulative watershed effects. The San Juan CWE screening
process will be used in lieu of HYSED for assessment of cumulative watershed effects during project level
analyses. The CWE analysis involves a more comprehensive process of analyzing individual watersheds
than HYSED and may result in different conclusions. Project level activitieswill be adjusted and mitigation
applied, as necessary, to meet standards and guidelines for water quality, based on the results of the CWE.

Water Quantity

Timber harvest activities can increase water yields. The principal wa\er quality parameter affected by these
activnies is sediment yield. Water yield increase is not an objective of timber harvest activities in any of the
alternatives. Nor are other techriiques for increasing water yield, such as cloud seeding and snow fencing
currently in use on the Forest.

c

In areas such as the San Juan National Forest where the major source'of streamflow is snow, this increase
in water yield occurs primarily during the spring snowmelt period. The magnitude of this increase depends
on the the size of opening created in the forest canopy, the overall amount of vegetation removed from
the watershed, the rate of vegetation regrowth in subsequent years, and the elevation (precipitation
regime) of the harvested areas. For a given tree species and elevation zone, clearcutting produces the
largest water yield increases; group selection and shelterwood harvests produce lesser amounts of water; .
and individual tree selection, thinning, and shelterwood preparation harvests produce the least water yield. (
Aspen harvest results in less water yield than conifer harvests at the same elevation. The location of harvest "-
also affects water yield. Timber harvest in the 10,000 foot elevation zone, which is a zone of high
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c precipitation, would result in greater water yield increase than a comparable harvest at 8,000 feet. We
projected Forest-wide changes in water yield using FORPLAN.

Table 11-32 shows the projected harvest-induced increase in water yield by alternative after five decades.
The estimated baseline water yield is 2,477,000 acre-feet/year, the estimated current yield is 2,500,000
acre-feel/year, and the water yield increase attributed to past timber harvest is approximately 23,000
acre-feel/year. A large percentage of these current augmented water yields are the result of spruce-fir and
Douglas-fir clearcutting in the 1960's and early 1970's. In all alternatives, the projected augmented water
yield from future planned harvests is less than the amount currently realized from past harvest activities.
The regrowth of previously harvested areas and consequent reduction in water yield will not be offset by
the rate of vegetation removal proposed by any of the alternatives.

Table 11·32
Current Baseline Yield and Projected Water Yield from

Timber Harvest After 50 Years
(acre feet)

Forest Plan
H1 H2

Alternative Amendment
H3 H4 H5 H6

Estimated Baseline Yield 2,477,000 acre-feel/yr. Same for all Alternatives

Projected Yield From
Timber Harvest 9400 4600 2200 5100 4100 5200

C MATURE AND OLD·GROWTH FORESTS

We are concerned about the amount, distribution, and species representation of certain mature and
old-growth forests on the San Juan National Forest. Overall, across the Forest, mature and old-growth
forests are abundant, but the cumulative effects of over 80 years of logging has resulted greater scarcity
of mature and old-growth ponderosa pine relative to the other tree species present on the Forest.

Table 11-33 displays the acreage of conifer and aspen forest in excess of 150 and 80 years of age,
respectively. We use these age classes to define mature forests. Old growth forests are a subset of the
acreage displayed in Table 11-33. We are now in the process of more thoroughly defining the vegetative
attributes of old-growth forests on the Forest and have initiated an intensive old-growth forest inventory
to refine our knowledge of the extent and distribution of old-growth.

Although the Forest has an overall abundance of mature and old-growth timber, the representation of
mature and old-growth ponderosa pirie and Douglas-fir/mixed conifer is at a much lower percentage than
the Forest total. Past logging activities have contributed to the small mature and old-growth representation
of ponderosa pine (9 percent). We have logged very little of the Douglas-fir/mixed conifer type; therefore
the current mature and old-growth representation of that forest cover type is the result of ecological
processes, human-caused or natural catastrophic events, and Forest Service fire suppression policies
over the past fifty years.

(

There are currently 455,000 acres that meet the age criteriaapplied to defining mature forests (see Table
111-3, Chapter III). Alternatives H2 through H5 prescribe less logging of mature and old-growth forest than
Alternative H1. As a result, over the five-decade projection period, more acreage remains or becomes
mature or old-growth through aging than projected in the current management direction. Table 11-33 and
Figure 11-7 display the total acres of mature and old-growth projected at the end of decades 2 and 5 for
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each atternative. The table also displays ponderosa pine mature and old-growth as a subtotal of the mature (
and old-growth totals.

Table 11·33
Projected acres of Conifer and Aspen Forest of Age

greater than 150 years and 80 years, respectively

Atternative
H1 H2 H3 H4 H5 H6

(1,OOO's 01 acres)
Mature and old-growth Acres

Decade 2 471 582 577 572 552 536
Decade 5 584 735 773 688 726 692

Ponderosa Pine mature and old-growth
Decade 2 28 32 41 34 31 31
Decade 5 41 57 69 68 59 59

Figure 11-7
MATURE / OLD GROWTH ACREAGE
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Alternative Summary

Mature and old growth forests are hereafter referred to as mature forests, recognizing that old-growth is
a component of the mature forest acreage totals. Alternative H1, places nearly 40 percent of the current
455,000 acres of mature forest in the suitable timber base. The remaining 60 percent of these mature
forests are within wilderness and wilderness study areas, or within management areas that do not have
proposed timber sales or do not contribute to programmed ASQ objectives. We estimate mature forests
would increase by about 122,000 acres to 584,000 acres over the next 5 decades as a result of this
alternative.

Alternative H2 classifies slightly less than 20 percent of the mature forest as suitable for timber production.
At the' rate of harvest projected, we project mature forests would increase by more than 300,000 acres over
the next five decades to a total of 735,000 acres.

Alternative H3 precludes commercial harvesting of 85 percent of the mature forest, but would classify the
other 15 percent suitable for timber production. Because of the relatively small amount of acreage
harvested in this alternative each year, the amount of mature forest will increase by about 310,000 acres
to a total of 773,000 acres over the next five decades.

Alternative H4 classifies 20 percent of the current mature forest as suitable for timber production. Under
this alternative, we project mature forests would increase by about 225,000 acres to a total of 690,000 acres
after five decades.

Alternative H5 classifies approximately 30 percent of the current mature forest as suitable for timber
production. Because of the small area harvested relative to the total forested area, mature forests would
increase by about 265,000 acres to just over 725,000 acres'after five decades.

Alternative H6 affects mature forests in a manner intermediate to Alternatives H1 and H5. This alternative
classifies 35 percent of the current mature and old-growth forest as suited for timber production. Given the
projected rate of harvest in relation to natural succession, we project mature forests would increase over'
the next 5 decades to about 690,000 acres or 46 percent of total.torested acreage.

RECREATION

Recreation activities generally fall within two broad categories: developed recreation (campgrounds, picnic
grounds) and dispersed recreation (hunting, hiking). Slightly less than sixty-percent of all recreation use
occurs in the dispersed areas of the Forest. Of that total, approximately 35 percent involves wildlife and
fish, 25 percent involves motorized travel, and 25 percent involves hiking and camping.

People are interested in maintaining a wide variety of recreation opportunities on the Forest. There is
concern about how management decisions made in the Plan Amendment will increase or decrease these
opportunities.

Demand for developed recreation is increasing, but the alternative timber programs do not affect the ability
of the Forest to supply these types of recreation opportunities in sufficient quantities in the future. Demand
is displayed in Table 11-34 as projected recreation use. ('Demand' here does not refer to the economic
relationship between price and quantity.)

Likewise, the demand for motorized types of recreation is increasing. Again the timber program alternatives
minimally affect the Forest's capacity to provide for a fUll range of motorized recreation activities. After five
decades, roaded recreation capacity ranges from a low of 3, 175 thousand recreation visitor days per year
(MRVD's!year) in Alternative H1 (the Forest Plan) to a high of 3,780 MRVD's!year in Alternative H3. In

II - 55



contrast, projected motorized recreation use equals only slightly more than 1/3 of that capacity total (Table (
11-34).

Of public concern is the possible effect of commercial timber sales on dispersed non-motorized recreation
opportunllies in unroaded areas. We discuss these unroaded areas in greater detail in a separate Unroad
ed Areas section to follow. Table 11-34 compares projected dispersed roaded and unroaded recreation use
and capacity. After 5 decades, Alternative H3 provides the highest non-motorized recreation capacity,
followed in order by H2, H4, H5, H6, and H1. Alternatives H2 through H6 display non-motorized capacities
between 5 to 17 percent greater than the Forest Plan (Alternative H1). This level exceeds projected
non-motorized recreational use levels by about a factor of three.

Table 11-34
Dispersed Recreation Capacity and Use by Alternative,
(1000's of Recreation Visitor Days (RVD'S) Per Year)

Allernative
A1 A2 A3 A4 A5 A6

RECREATION

Non Wilderness Dispersed Recreation Capacity and Use Projections

Recreation Capacity in Roaded Settings
Decade 1 3,920 3,960 3,950 3,930 3,930 3,930
Decade 2 3,850 3,910 3,900 3,870 3,890 3,860

CDecade 5 3,530 3,730 3,730 3,750 3,780 3,740

Recreation Capactty in Unroaded Settings
Decade 1 1,550 1,595 1,600 1,590 1,580 1,560
Decade 2 1,500 1,590 1,600 1,580 1,550 1,530
Decade 5 1,320 1,550 1,595 1,510 1,400 1,380

Recreational Use in Roaded Settings
Decade 1 780 780 780 780 780 780
Decade 2 1,005 1,005 1,005 1,005 1,005 1,005
Decade 5 1,450 1,450 1,450 1,450 1,450 1,450

Recreational Use in Unroaded Settings
Decade 1 300 300 300 300 300 300
Decade 2 380 380 300 380 380 380
Decade 5 550 550 550 550 550 550

Wildlife and Fish Use
(sub-total of above use projections)
Decade 1 270 270 270 270 270 270
Decade 2 343 343 270 343 343 343
Decade 5 510 510 510 510 510 510

Alternative Comparisons

Alternative H1 (The Forest Plan) slightly increases opportunities for motorized recreation by providing
additional roads for pUblic travel. Scenic road corridors and jeep routes are the most heavily used areas
of the Forest and will continue to experience increased use.
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Alternative H2 does not affect the Forest Plan goals and objectives for developed and dispersed recreation.
However, as a result of lower timber sale levels, this alternative will provide for slightly higher recreation
capacities in primitive and semi-primitive recreation settings after 20 years (14 percent more so) than will
Alternative H1.

Alternative H3 provides for approximately 15 percent higher recreation capacity in primitive and semi
primitive settings than Alternative H1. It does this by deferring timber sales and associated road construc
tion in roadless areas.

Alternative H4 provides for approximately 10 percent greater capacity for recreation opportunities in
primitive and semi-primitive settings than Alternative H1. It does this by reducing timber sales and road
construction in these settings. All other developed and dispersed recreation goals and objectives of the
Forest Plan are unchanged by Alternative H4.

Alternative H5 does not affect the Forest Plan goals and objectives for dispersed and developed recreation.
However, by reducing the timber sales in unroaded areas from current planned levels, the alternative
provides for a 10 percent greater dispersed recreation capacity in primitive and semi-primitive recreation
settings than the current Forest Plan.

ALternative H6 provides marginally higher recreation capacities in primitive and semi-primitive settings
than Alternative H1 after five decades. This is attributable to the comparatively lower timber sales level
relative to Alternative H1.

VISUAL QUALITY

The Visual Quality Objective (VQO) is a system used by the Forest Service to describe long-term visual
resource management guidelines. VQO describes restrictions placed on altering naturally appearing
landscapes. Visual Quality is defined in terms of the following categories: preservation, retention partial
retention, modification or maximum modification (these terms are described in the Glossary, Appendix D).
Lands designated as suitable for timber production are managed not to exceed a VQO of modification or
maximum modification.

Alternatives H2 through H6 reduce the area suited for timber production and the maximum ASQ by varying
amounts. With this reduction in planned timbering activities, the management emphasis of some areas
change and the number of acres carrying new management emphasis suited for a more restrictive VQO
such as retention and partial retention increases. The number of acres suited for retention/partial retention
is inversely related to the amount of land suited for timber production in each alternative (Table 11-35 and
Figure 11-8).

Alternative Comparison

Alternative H1, prescribes visual quality goals of preservation, retention, and partial retention for 58 percent
of the Forest. On the remaining 42 percent of the Forest, which is mostly suitable timberlands, we will not
exceed a visual constraint of modification. As a result of Alternative H1, most of the lands suited for timber
production will appear altered by timber management activities. Landscape modification will be most
obvious where aspen is clearcut and least obvious where we use selection harvest-regeneration methods
in the COnifer forests.
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Table 11·35 (
Visual Quality Objectives for the Alternatives

Alternative
A1 A2 A3 A4 A5 A6

VISUAL QUAUTY OBJECTIVES
(1,000 acres)

Preservation 412 412 412 412 412 412

Retention/Partial
Retention 665 712 698 697 688 683

Modification/Max-
Imum modffication 791 744 758 759 768 773

Figure H-S
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Alternative H2, prescribes visual quality constraints of preservation, retention, and partial reiention for 60
percent of the Forest and a constraint of modification on the remaining 40 percent. Because shetterwood
harvest-regeneration practices are featured by this alternative, and because only a small area is affected,
the forested areas will not exhibit strong evidence of logging. The alternative does not schedule timber
sales in the San Miguel and Blackhawk areas, but proposes five timber sales in the area bounded by the
east and west forks of the Dolores River, north of Rico and south of the Lizard head wilderness. The
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principal harvest methods for these sales are a combination of shelterwood and commercial thinning.
Evidence of harvest will not be readily visible when viewed as background from a distance.

Alternative H3 prescribes visual quality objectives of preservation, retention, and partial retention for 59
percent of the Forest and modification for the remaining 41 percent. Because Alternative H3 emphasizes
shelterwood and selection harvest-regeneration practices, conifer timber sales will display little evidence
of logging when viewed as background.

Alternative H4 affects visual quality in a mannervery similar to Alternative H2. The two alternatives prescribe
the same silvicultural practices, though Alternative H4 will modify slightly more area through timber harvest
than Alternative H2.

Alternative H5 prescribes visual quality objectives of preservation, retention, and partial retention for 59
percent of the Forest. On the remaining 41 percent, a visual objective of modification is allowed. Because
Alternative H5 holds timber sales to average 1980 to 1990 levels, the total forest area harvested is
considerably less than during each of the previous two decades. The alternative involves timber harvest
on approximately 2 percent of the Forest overthe next seven years, and on 15 percent of the Forest over
the next 50 years. Because olthe small area treated, and because olthe emphasis placed on uneven-aged
management, a large percentage of the Forest will show little evidence of logging when viewed as
foreground or background. Alternative H5 defers timber sales in the Blackhawk and San Miguel areas and
proposes three timber sales in the Dunton Meadows, Truby, and Morrison area south of the Lizard Head
Wilderness. Individual tree and group selection methods would be prescribed in these three sale areas.
These sales would not be apparent from sensitive viewing areas.

Alternative H6 prescribes commercial timber harvest for approximately 2.5 percent of the Forest over the
next seven years, and about 18 percent of the Forest over the next 50 years. Because the alternative
emphasizes uneven-aged management practices, harvested stands will exhibit little sign being cut when
viewed as foreground or background.

UNROADED AREAS

Unroaded areas provide numerous types of dispersed recreation opportunities. Unroaded areas also
provide habitat for certain wildlife species requiring large undisturbed expanses of land and may be used
to protect sensitive or rare plants and animals.

Some people are concerned that unroaded areas are increasingly afforded de facto wilderness protection
by subsequent rounds of Forest Plan decisionmaking. Others feel that unroaded opportunities are few and
dwindling as new roads are built in previously undeveloped areas. Of 24 unroaded areas on the Forest,
all are of concern, but the South San Juan, the Hermosa and the San Miguel areas elicit the most concern.
These three areas draw special attention because of their size, dispersion, and physical and biological
characteristics. The three areas range in size from 100to 230 square miles, span river bottom to mountain
top elevations, and contain numerous habitat types. The 24 unroaded areas are described in detail in
Appendix F.

The amount of unroaded land affected by timber harvest over time varies by alternative. Table 11-36 and
Figure 11-9 depict the overall change in unroaded acreage on the Forest for Decade 1. The table also shows
the number of timber sales proposed in the South San Juan, Hermosa, and San Miguel areas and how
the unroaded acreage of these three areas change over time.
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Table 11-36
Selected Roadless Area Comparisons

Forest Plan
Hi H2 H3

Alternative Amendment
A4 H5 A6

ROADLESS AREAS(10 Yr. Periods)

Acres Unroaded (1000'S) •
Decade 1 960' 979 988 978 977 970

South San Juan Roadless Area (Current Acreage = 68,595),
Number of Tbr. sales

Decade 1 3 a a a 1 2
Area Unroaded (1,OOO's)

Decade 1 67.2 68.6 68.6 68.6 68.4 67.0
Decade 5 44.0 62.4 68.6 62.4 55.0 51.0

Hermosa Roadless Area (Current Acreage = 146,105)
Number of Tbr. sales

Decade 1 only 4 1 a 1 2 4
Area Unroaded (1,OOO's)

Decade 1 144.0 145.1 146.1 145.0 144.3 144.3- Decade 5 135.4 135.4 146.1 135.4 135.4 135.4•
<»a

San Miguel Roadless Area (Current Acreage = 60,240)
Number of Tbr. sales

Decade 1 only 2 a a a a 2
Area Unroaded (1,OOO's)

Decade 1 58.8 60.2 60.2 60.2 60.2 59.5
Decade 5 51.0 54.5 54.5 54.5 54.5 54.5

Total Number of Timber Sales in Unroaded Areas ••
Decade 1 only 47 10 1 12 13 28

Roadless Area Sales As % of Total Sales Proposed
Decade 1 48% 30% 3% 30% 22% 25%

% Of Sales Volume Obtained From Roadless Areas
Decade 1 55% 43% 3% 40% 33% 38%

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
• Includes 355 thousand acres of wilderness and 90 thousand acres of wilderness study area.
•• All or a portion of a timber sales boundary within an unroaded area.
••• includes wilderness and wilderness study areas.
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Some individuals and groups are seeking wilderness legislation to link the Weminuche Wilderness and the
Piedra Wilderness Study Area. These people are particularly concerned about the 'Vallecito' area. The
1980 Colorado Wilderness Act released the Vallecito area (which was part of the Piedra Roadless Area)
to multiple uses other than wilderness, and the Forest Plan allocated the area to a variety of emphases
including non-motorized recreation and timber management. Timber sales proposed within the area affect
the possibility of linking the Weminuche and Piedra into one wilderness area. Table 11-37 lists the number
of timber sales proposed for the area, by alternative.

Table 11-37
Number of Timber Sales In Vallecito Area

c

A1

Vallecifo Area

A2
Alternative

As A4 As A6

Number of Tbr. sales
Decade 1 only 6

Feasible to link
Weminuche Wilderness
and Piedra WSA NO

S

NO

1

YES

6

NO

S

YES

6

NO

There are currently six timber sales proposed over time wtthin the Vallecito Area. Alternative HS defers the
proposed Pepper, Grantte Notch and Upper East Creek timber sales to the next scheduled Forest Plan (
revision when management of the Vallecito area will again be considered. Deferring these three sales
makes linking the Piedra and Weminuche feasible.

Alternative Comparisons

To meet timber management objectives over the next five decades, Alternative H1 (Current Management
Direction) roads approximately 21 percent of the current total of 989 thousand unroaded acres. This would
leave approximately 782,000 acres, or 42 percent of the Forest land area unroaded. This alternative
proposes four timber sales in the South San Juan area during the next seven years. These sales would
reduce the unroaded acreage of the South San Juan area from 68,S9S acres to approximately 67,200
acres. The alternative also proposes six timber sales within the 'Vallecito' area. Due to the location of these
timber sales within the Vallecito area, only a narrow unroaded corridor would remain between the
Weminuche Wilderness and the Piedra Wilderness Study Area.

To meet commercial timber management objectives, Alternative H2 roads approximately seven percent of
the Forest's current unroaded acreage over the next five decades. This would leave approximately so
percent of the Forest (92S,000 acres) unroaded five decades from now. Alternative H2 does not propose
timber sales in the South San Juan area during the next seven years. However, the alternative proposes
five timber sales in the Vallecito area. Because of the location of these sales, only a narrow unroaded
corridor would remain between the Weminuche Wilderness and the Piedra Wilderness Study Area.

Alternative HS, schedules timber harvest and associated road construction in approximately 1,000 road
less acres in 1991, then none thereafter.

Alternative H4 would impact approximately seven percent of the current unroaded acres. This would leave'"
92

I
O,0?0 ahcreSs (SOh Psercent of the FObrest1 u~robaded a

l
fte.r fivhe dvecad~s. Alterndati~e H4hProposes no timber C.

sa es In t e out an Juan area ut SIX tim er sa es In t e alleclto area unng t e next seven years.
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The sales proposed for the Vallecito area would leave a very narrow roadless corridor between the
Weminuche Wilderness and Piedra Wilderness Study Area. . .

Alternative H5, proposes commercial timber. sales that would affect 12,000 unroaded acres over the next
seven years. Olthe total 989,000 unroaded acres on the Forest, approximately 977,000 acres would remain
unroaded after seven years. Alternative H5 defers the Big Branch Timber Sale in the South San Juanarea.
This one sale would reduce the size of the unroaded area by 900 acres to approximately 67,000 acres.
Of the six timber sales currently proposed in the Vallecito area, this alternative defers three sales (Granite
Notch, Upper East Creek, and Pepper) from further consideration until the riext scheduled Forest Plan
revision. A wider roadless corridor between the Weminuche Wilderness and Piedra Wilderness Study Area
will result from deferring these three sales: . .

Over the next five decades, Alternative H6 roads approximately 11 percent of current unroaded acres for
commercial timber sales. This will leave approximately 885,000 acres of the Forest unroaded. This alterna
tive proposes two timber sales in the South San Juan area over the next seven years. This will reduce the
unroaded acreage olthe area by approximately 1,500 acres to 67,000 acres. The alternative also proposes
six timber sales in the Vallecito area over the next seven years. These sales will reduce the size of the
unroaded lands in the Vallecito area between the Weminuche Wilderness and Piedra Wilderness Study
Area to a narrow corridor.

WILDLIFE

Commercial timber management activities can affect the Forests' wildlife and aquatic resources by reduc
ing, changing, or improving their habitat conditions, or by displacing individual animals. The changes in
wildlife habitat are, in part, determined by the methods of harvest used, the characteristics of the sites
where timber harvest and road,building take place, the timing and the intensity of harvest, the size and
distribution of the harvest areas, and the sensitivity of.the wildlife and fish species occupying the harvest
areas to activities such as timber sales.

Our analysis focuses on the potential effect each alternative may have on habitat conditions for manage
ment indicator species (MIS). The environmental consequences are displayed in relation to the estimated
level of habitat capability that existed on the Forest at the beginning of the planning period. Wildlife species
utilizing habitat types similar to the management indicator species are generally expected to respond to
management in much the same way ;Is1he indicator species. Through the MIS concept, .the total number
of species analyzed within a planning area is reduced to a manageable number of species that collectively
represent the complex of habitats, species, and associated management concerns. MIS are used to meet
the requirements of the National Forest Management Act for. maintenance of population viability and
diversity. Population viability is the ability of a population to sustain itself.

Management indicator species resp~nd differently to differing harvest practices, and are thus divided into
three groups for analysis and discussion purposes: early, mid, and late successional species. Early
successional species (deer, elk, pocket gophers, red tailed hawks, voles) thrive on conversions of mature
and old-growth forests to open grassy areas, such as provided by clearcutting, provided. that cover is still
available. Mid-successional species (snowshoe hare, pine marten, red squirrel, warbling vireo) thrive in
young, healthy forested environments prior to the time they reach. maturity. Late successional species
(Abert's squirrel, northern three-toed woodpecker, flammulated owls, goshawk) thrive on mature and
old-growth forests. Threatened, endangered .and sensitive species are also MIS. These species are
discussed in a separate section that follows.

Structural diversity is important in ecosystems that are being.managed for production of natural resources.
Elements of structural diversity include such features as snags and large fallen trees, canopy structure,
and plant age diversity. They make inordinately productive contributions to the species richness or general
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ecological function of an area. A forest ecosystem that provides a variety of vegetation structural stages (
in proper distribution and size is one that will have the ability to furnish habitat for the greatest number of
species. We use the management indicator concept to measure and describe how changes in structural
diversity may affect the habitat for representative species inhabiting the San Juan National Forest.

Habitat Capability

Habitat capability for the management indicator species represents an estimate of the capability of various
vegetation types and/or vegetation structural stages to support numbers of animals for each of the MIS.
Habitat capability estimates may not equal actual population levels at any given point in time because
populations fluctuate naturally due to a wide range of factors, such as extreme or mild winter weather,
harvesting, and interactions not accounted for in the habitat capability models. At times in this section we
discuss potential popUlation indices in relation to habitat capability. These indices should not be construed
as actual wildlife popUlation levels.

The effects of timber harvest on wildlife habitat capability were analyzed by estimating the site-specific
effects of harvesting on the structural properties of forests in potentially impacted diversity units. We used
the R2 Habcap model to conduct this analysis.

Changes in habitat capability are presented over two time horizons: the Short-term, which is the next seven
year period for which we have identified the projects most likely to implement the alternatives; and the
long-term, over which we project changes in the structural properties of the forests 20 years and 50 years
into the future.

A total of eighty-two diversity units are affected by timber harvest in the first decade. The units total 873,000
acres, and have a mean size of 10,650 acres. The mean area treated in each diversity unit over the first
ten year period equals 660 acres, or just over 6 percent of the average diversity unit area. Statistics for each
diversity unit affected in the first decade are summarized and presented in Appendix E. The tables
accompanying the discussions that follow summarize the results from the individual diversity unit analyses.

Table 11-38 indicates how timber harvest changes habitat capability within specific areas of the Forest. The
table tabulates the number of diversity units in which habitat capability for each of the indicator species
increases or decreases, by percentage category. The table also displays the acres of suitable habitat for
each of the indicator species that fall within each of the various percentage categories of changed
capability.

Table 11-39 then shows the acres of suitable habitat for the indicator species within the 82 diversity units
and how this acreage changes as a result of timber harvest. In summary, there is no reduction in suitable
habitat for early successional wildlife species. But suitable habitat for late successional species, such as
Abert's squirrel and northern three toed woodpecker, is reduced by about 3 percent as mature forests are
harvested and converted to early successional stages or thinned through selection harvesting.
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Table 11-38
Change In habitat Capability for Wildlife Indicator Species

./j

Percent Change in Habitat Capability

Indicator ~~reased habitat~C1pability no chanQe increased habitat capability
Species

>30% 11-30% --3-10% 0-2% 3-10% 11-30% >30%

(Number of diversity units and acres of suitable habitat affected)

Blackbear 1 18,600 81 557,859

Mule Deer (summer) 1 6,800 62 494,500 16 112,500 2 5,600 1 200

Mule Deer (winter) 66 126,500 13 43,900 3 6,400

- Elk (Summer) 7 58,600 20 154,900 46 343,300 7 54,600 2 11,000,
m
01 Elk (Winter) 6 19,000 25 141,700 41 220,800 9 47,800 1 7,700

Snowshoe Hare 17 140,500 37 260,400 23 131,400 4 22,600 1 1,000

Pine Marten 3 98,000 79 207,800

Abert's Squir. (summer) 2 900 7 19,400 13 55,200 60 56,400

Abert's Squir. (winter) 2 700 7 22,500 13 60,800 60 74,900

No.3-toed Woodpecker 15 50,100 20 93,500 47 215,900



Table 11-39
Change In Suitable Habitat Acres for Management Indicator Species

Suitable Estimated Change
Indicator Hab~at Suit. Habitat Percent
Species Acres After First Dec. Change

(acres) (acres)

Black Bear 576,500 0 0.0
Mule Deer lsummer) 619,500 + ·0 0.0
Mule Deer winter) 176,500 + 0 0.0
Elk lsummer) 622,500 0 0.0
Elk winter) 437,500 0 0.0
Snowshoe Hare 554,500 1,400 0.3
Pine Marten 217,000 - 500 0.3
Abert's Squirrel lsummer) 132,000 4,700 3.3
Abert's Squirrel winter) 158,000 4,800 3.0
NO.3-Toed Woodpecker 358,500 - 10,600 3.0

The results of the specific watershed analysis indicate that implementation of any of the alternatives would
indirectly affect the vertebrate and invertebrate inhabitants of the forests by creating changes in the habitat
cond~ions for some or all animals. Because timber harvest will take place on only 0.1 percent (Alternative
H3) to 0.8 percent (Alternative H1) olthe forested area olthe San Juan NF per year, there will be little overall
change in wildlife habitat condition or qual~ as a whole. There will be no loss of species under any of the
alternatives. However, as indicated by Table 11-38, there will be local, site-specific changes in habitat
conditions in those areas where timber harvest takes place, and those changes should vary by alternative.

Alternative Comparisons

Short-term effects

Alternative H5 involves harvesting approximately 5,500 acres of mature forest per year over the next seven
years. Conifers would be harvested using primarily individual tree and group selection harvesting methods
and aspen would be clearcut. As a result of this timber program, blackbear habitat capability would remain
virtually unchanged, displaying slightly reduced capability on 1 of 82 affected diversity units. Mule deer,
on the other hand, would display increased habitat capability, mostly in the range of a 3 to 10 percent
change on 19 of 82 diversity units, as a result of this alternative. This increase in deer habitat capability
would occur in some diversity units because timber harvest would provide increased foraging opportuni
ties while maintaining ample hiding cover. Elk would display decreased habitat capability on portions of
213,000 su~able hab~at acres in 27 diversity un~s, increased capability on portions of 65,600 acres of
suitable elk habitat within 9 diversity units, and no measurable change in habitat capability on 47 divers~

units. Changes in habitat capabil~ for elk result from changes in foraging opportunities and/or hiding
cover. Snowshoe hare habitat capabil~ changes in the same fashion as mule deer habitat, displaying
slightly decreased capability (3 to·lO percent) in portions of 140,000 suitable habitat acres in 17 diversity
units, and increased capability on portions of 155,000 suitable habitat acres in 28 diversity units. Abert's
squirrel and northern three-toed woodpecker display decreased capability of suitable habitat within 23 and
31 diversity. units, respectively. Both of these wildlife indicator species are associated with mature, closed
canopy forests. Note that the HABCAP analysis does not show instances of increased capability for Abert's
squirrel or northern three toed woodpecker because the analysis only accounts for reductions in mature
habitat due to timber harvest, but does not account for habitat enhancement that may be gained through
maturing of young stands over time.
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To summarize the effects of Alternative H5, habitat capability for early successional indicator species would
be improved in those diversity units where hiding cover remains ample. Where hiding cover is critical and
affected, habitat capability for early successional indicator species would decrease even though foraging
opportunities increase. Late successional species would generally show decreased habitat capability as
closed canopy, mature forests associated with these species are thinned by harvests. Mid successional
species would generally show a slight increase or no change in habitat capability because timber harvest
would be conducted primarily in mature forests.

Alternative H6 harvests 1,300 acres more than Alternative H5 per year using mostly the same harvest
methods, but also involves clearcutting where timber harvest is conducted on steep slopes. Alternative H6
affects habitat capability in the same manner as Alternative H5. However, Alternative H6 would increase
mule deer and snowshoe hare habitat capability relative to H5, and would decrease habitat capability for
Abert's squirrel and northern three toed woodpecker more so than Alternative H5.

Alternative H1 results in much the same relative changes in habitat capability as Alternatives H5 and H6.
Alternative H1, however, harvests 5,500 acres per year more than Alternative H5, and 4,200 acres more
than Alternative H6, using primarily shelterwood harvest. As a result, habitat capability for mule deer on
summer and winter habitats increases more so than under Alternatives H5 or H6. However, habitat
capability for elk on summer or winter habitats decreases by a greater percentage than displayed by
Alternatives H5 and H6 due to a greater loss of effective hiding cover. Late successional indicator species
such as the northern three toed woodpecker also show greater percentage decreases under Alternative
H1 than under either Alternatives H5 or H6 due to the higher level of conversion of mature forest to early
structural stages through even-aged management practices. Mid successional species such as the
snowshoe hare show increased habitat capability due to an increase in foraging plants in partially
harvested and thinned areas. Pine marten shows no measurable change in habitat. But Abert's squirrel
shows decreased habitat capability on summer and winter habitats, relative to Alternatives H5 and H6,
because Alternative H1 thins 5,000 acres of pine per year.

Alternatives H2, H3 and H4 generally affect the habitat capability of wildlife indicator species in the same
way as Alternative H5, though the magnitude of change in habitat capability is somewhat less due to the
lower harvesting levels of these three alternatives relative to Alternative H5. These alternatives result in no
change in habitat capability for Blackbear or pine marten, but show slightly increased habitat capability
for snowshoe hare and mule deer on summer and winter habitat. Habitat capability for late successional
species such as northern three toed woodpecker decreases, but not by the amount displayed by Alterna
tives H5, H6 and H1 because these alternatives convert less mature forestlo early or intermediate structural
stages than H5, H6 and H1. Alternative H3, overall, imparts the smallest harvest induced change in habitat
capability because it harvests the least acres per year relative to the other alternatives.

Long-term effects

Over the fifty year projection period, we can generalize about how the structural properties of the forest
will change as a result of the alternatives and how these changes will affect the management indicator
species. The 'Vegetation" section of Chapter IV, contains projections of how the structural properties of
the forests change 20 and then 50 years into the future. Here we have summarized the projections in Table
11-40. Earlier in this chapter we also discussed how the vegetative composition of the forest would be
expected to change as a result of the alternatives. Here we describe how these structural and composition
al changes to forest would affect wildlife indicator species over the long-term.
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Table 11-40

Current and Projected Distribution of Stand Structural Stages by
Alternative, All Forest Cover Types

Structural Stage
Alternative Time Period Seedling Poletlmber Mature

Sapling

(thousand acres)

Current Distribution 100.7 412.0 827.7

Natural Succession
(Untreated) After 20 yrs. 98.5 201.0 1,041.0

After 50 yrs. 48.5 162.0 1,130.0

Alternative H1 After 20 yrs. 142.5 370.0 829.0
After 50 yrs. 143.5 341.5 856.0

Alternative H2 After 20 yrs. 110.0 227.0 1,003.5
After 50 yrs. 56.0 207.5 1,076.5

Alternative H3 After 20 yrs. 101.5 214.5 1,024.5
After 50 yrs. 40.0 185.5 1,115.0

Alternative H4 After 20 yrs. 118.5 245.5 977.0

(After 50 yrs. 80.0 240.0 1,020.0

Alternative H5 After 20 yrs. 114.0 227.0 999.5
After 50 yrs. 62.0 210.5 1,068.0

Alternative H6 After 20 yrs. 125.5 231.0 984.0
After 50 yrs. 84.5 222.0 1,034.0

The harvested forest stands in all the alterntives are in the mature to old-growth structural stages. Two of
the six alternatives, H1 and H6, will gradually reduce the mature and old-growth structural stages on those
lands suited for timber management, regardless of harvest method. In areas where harvesting is conduct
ed, shelterwood harvesting will reduce,the mature and old growth stage the most and selection harvest
the least. This reduction in mature forest potentially affects a number of wildlife species, but particularly
species such as northern three toed woodpecker, goshawk and flammulated owl that use the mature and
old-growth stages of spruce-fir and mixed conifer forests for nesting and feeding. The habitat reduction
is directly related to the rate at which succession of the earlier structural stages offsets removal of later
structural stages through harvesting activities. In the case of Alternative H5, the reduction in mature and
old-growth acres on lands selected for timber production is less than one percent. In spite of some site
specific reductions in mature and old-growth habitat, over the entire Forest mature and old-growth habitat
will increase in all alternatives.

HabItat Fragmentation

We view certain timber management activilies as having a relatively high potential for causing habitat
fragmentation where they alter the natural patch size of vegetation. These activities include clearcutting
in the conifer and aspen types (but particularly in ponderosa pine), construction of roads if they promote (j

II - 68



c

c

constant traffic, and vegetation type conversions resulting from root plowing or other mechanical or
chemical means, that are of long lasting duration.

Alternative H1 harvests the most volume oftimber and, consequently, requires the most miles of new road.
These additional roads will cause some habitat fragmentation and will continue to fragment the habitats
of some species for as long as the roads remain open for timber harvesting and public use. The fragmenta
tion of wildlife habitat resulting from shelterwood harvesting in this alternative should be minimal because
the harvests will not completely remove vegetation, but stands will be regenerated before allowing oversto
ry removal. Aspen clearcutting at a rate of 950 acres per year will fragment some habitat for aspen
dependent species such as purple martin, and warbling vireo, but the overall quality, size and distribution
of this habitat should not change measurably due to the low level of harvest. Ponderosa pine will be
shelterwood harvested and thinned; therefore we can expect some fragmentation, but less pressure on
habitats for species such as pygmy nuthatch or black-headed grosbeak, than if pine were clearcut.

Alternatives H2 and H4 also emphasize shelterwood harvesting but harvest 63 percent and 51 percent less
timber than Alternative H1, respectively. Both alternatives also reqUire proportionately less additional roads
than Alternative H1. We would expect some minor amount of fragmentation to occur as a result of roading,
but the effect would be short-term in duration, extending over the period the timber sales are active.
Shelterwood harvesting of conifers will affect the vegetative composition and structure of harvested areas,
but the effect on habitats of potentially affected songbirds and raptors shOUld be minimal due to the level
of harvest. Both alternatives involve minimal harvesting of ponderosa pine, and, where conducted, shetter
wood harvest would be emphasized. No more than 245 acres of aspen are harvested under either
alternative. Therefore, though there is potential for some habitat fragmentation to result from the clearcuts,
the harvests would be small scale and affect only a small percentage of the total 291,000 acres of aspen.

Alternative H3 is similar to Alternatives H2 and H4, but harvests less timber (10.4 MMBF per year) than
either of the other two alternatives. Alternative H3 also emphasizes uneven-aged harvest methods more
so than the other two alternatives. We would expect this alternative to hold the same low potential for
habitat fragmentation as exits for Alternative H2 as a result of it's low level of timber harvest and additional
road construction.

Alternatives H5 and H6 emphasize uneven-aged silvicultural practices for the conifer tree species. Our
concern with these two alternatives involves two practices: the effects of constructing additional timber sale
roads and clearcutting aspen. As with the other alternatives, timber roads will be closed after harvesting
is completed, so detrimental wildlife effects should be of short term duration. Aspen will be clearcut at a
rate of about 550 acres per year, resulting in some habitat fragmentation for species such as the warbling
vireo and purple martin. However, because of the abundance and distribution of aspen habitat relative to
the area of aspen disturbance, the effects on dependent wildlife should be minimal.

THREATENED, ENDANGERED, AND SENSITIVE SPECIES

At the present time, only two threatened or endangered wildlife species are known to occur on the Forest.
The bald eagle occurs primarily as a periodic late fall and winter migrant in small numbers scattered
throughout the Forest. One active bald eagle nest is located on the Forest. The bald eagles are associated
with the major river drainages. Most winter use by the migrant bald eagles in the area occurs off-Forest

The peregrine falcon is a summer resident and the subject of a recovery project involving several eyries
on the Forest. To date, the San Juan National Forest has exceeded its assigned objectives for the recovery
program.
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There are several wildlife and plant species included on the Forest Service, Rocky Mountain Region's draft (
list of sensitive species that either do occur or may may be present on the San Juan National Forest. Some
of these species are currently on the State list of threatened and/or endangered species, may be listed
as candidate species for State or Federal threatened and endangered status in the future, or are locally
rare and uncommon. These species include: Mexican spotted owl, Southwestern willow flycatcher, North
American wolverine, Canada lynx, river otter, Colorado River cutthroat trout, Uncompahgre fritillary butter-
fly, and frosty bladderpod.

Although any management activity has the potential to affect threatened, endangered, and sensitive
species, compliance with the Endangered Species Act and the consultation processes on a case-by-case
basis will assure there will be no adverse effect to these species under any alternative. This was the
consensus of the U.S. Fish and Wildlife Service (USFWS) during consultation on the current Forest Plan
and in subsequent findings described in the May 20, 1983 memo from the Acting Field Supervisor of the
USFWS to Paul Sweetland, Forest Supervisor, San Juan National Forest. This process of case-by-case
analysis was reiterated in USFWS comment, by letter dated April 11, 1991. The 'no effect' determination
by the USFWS made at that time holds true for the alternatives within this analysis.

TRANSPORTATION

The amount of new roads needed for timber management depends upon the location of the proposed
timber management actiVity and the amount and timing of logging actiVity. It is our policy to close roads
after an area has been logged, except where the road serves an identified public need, the road is
compatible with the recreation opportunities the Forest provides for that area, and funding is available to
maintain the road (Forest Direction, Plan, page 111-76). Table 11-41 shows the miles of additional road that
are be needed by decade and by alternative. Road construction for any given alternative is for 'local roads.' C··
Presently we have no plans to construct new arterial or collector roads for the purpose of timber manage-
ment.

Table 11·41
Road Construction and Reconstruction by Alternative

H1 H2
Alternative

H3 H4 H5 H6

23.0 8.0 4.0 10.0 12.0 20.0
17.0 3.0 3.0 5.0 7.0 8.0
18.0 4.0 5.0 6.0 10.0 15.0
18.0 7.0 7.0 9.0 11.0 12.0

7.0 5.0 4.0 5.0 8.0 16.0
38.0 10.0 9.0 10.0 16.0 21.0

Road Construction/Reconstruction
(miles/yr.)

Decade 1 Construction
Decade 1 Reconstruction
Decade 2 Construction
Decade 2 Reconstruction
Decade 5 Construction
Decade 5 Reconstruction

Road Construction/Reconstruction
(miles/million bd. ft.)

Decade 1
Decade 2

0.88
0.86

0.73 0.67
0.62 0.91

0.75
0.74

0.79
0.87

0.86
0.90

The locations of proposed timber sales differs by alternative. Alternative H3, concentrates harvests in
roaded areas. Therefore, the amount of road construction per million board feet of timber is relatively low.
Alternatives H1 and H6 require the most roads and display the highest road construction and reconstruc-
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tion needs per unit output. To meet higher sustainable timber sale objectives, both these alternatives plan
more timber sales in unroaded areas than required at current timber sale levels.

The above road reconstruction totals include some of the main roads used to access timber sale areas.
However, local intermittent roads (those within the timber sale area and closed to the public at least
seasonally) represent the majority of reconstruction.

The locations of proposed timber sales differs by alternative. Aiternative H3, concentrates harvests in
previously roaded areas. Therefore, the amount of road construction per million board feet of timber is
relatively low. Alternatives H1 and H6 require the most roads and display the highest road construction
and reconstruction needs per unit output. To meet higher sustainable timber sale objectives, both these
aiternatives plan more timber sales in unroaded areas than required under current timber sale levels.

The above road reconstruction totals include some of the main roads used to access timber sale areas.
However, local intermittent roads (those within the timber sale area and closed to the public at least
seasonally) represent the majority of reconstruction.

DIFFERENCES IN MANAGEMENT AREA PRESCRIPTIONS BETWEEN ALTERNATIVES

The Forest Plan uses a map to identify management areas. The purpose of the management area
designations is to define the general management emphasis of each part of the Forest and to help
prescribe direction and standards for management activities. A broad range of multiple use activities occur
within each management area

The Management Area changes listed in Table 11-42 reflect the following Forest Plan adjustments resulting
from the alternatives and other actions considered in this Plan Amendment:

We corrected some of the management area boundaries on the 1983 Forest Plan map where
improved site information showed an adjustment was warranted. There were instances, for
example, where management areas should have been classified prescription 7C rather than 7E,
and vice versa. These two prescriptions both emphasize wood fiber production but represent
different slope characteristics that influence the type of logging equipment that can be used and
the associated mitigation measures we will prescribe for logging operations.

We have reassigned all 38,739 acres of Prescription 98 (management emphasis for water
production through vegetative manipulation) to a number of other management emphases, but
primarily to Prescription 7E. We consider Prescription 98 inappropriate because project level
analyses have repeatedly surfaced environmental concerns regarding the prescriptions predict
ed results.

The alternatives reduce by varying amounts, the area suited for timber production from the
470,000 acres in the Forest Plan (Alternative H1). Where we have changed lands previously
classified as suited for timber production to unsuited, we have changed the management
emphasis of these lands to other management emphases including Prescriptions 28, 3A, 48,
and 6B.

Appendix 8, Section III, of this final SEIS provides a brief description of the management emphasis for each
management area prescription for the San Juan National Forest. Chapter 111 of the Forest Land and
Resource Management Plan contains a complete description of each management area prescription.
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Table 11·42
Summary of Management Area Acreages by Alternative

(

Management Forest Plan Alternative
Area H1 H2 H3 H4 H5 H6

1A* 562 no change
18 13,042 no change
10** no change
2A 93,652 94,627 94,627 94,627 94,627 94,627
28 54,654 61,569 61,569 61,569 61,569 61,569
3A 386,226 420,283 408,360 405,974 396,561 391,726
48 79,327 135,817 115,475 113,174 95,070 93,947
58 144,836 153,667 154,598 153,116 150,110 145,091
68 289,148 333,348 309,791 315,471 314,626 304,648
7C 55,229 0 0 0 0 20,000
7E 238,447 180,947 235,838 236,063 268,000 268,650
8A 318,273 no change
88 43,671 no change
8C 41,951 no change
80 8,461 no change

WSA*** (93,970) no change
9A 38,413 no change
98 38,739 0 0 0 0 0

10A 2,302 no change
10C 3,160 no change
100 18,221 no change

-------------------------------------------------------------------------------------------------------------------------------------------------------

C* Acres are contained in other management areas
** Not calculated and contained in other management areas

*** Wilderness study acres included in prescriptions 8A through 80 above.

Figure 11·10 displays the general management emphasis resulting from each of the alternatives.

Descripfion of Key Trade·offs Among the Alternatives

The six alternative timber management programs described here make available dillerent amounts of
timber for commercial use at the expense of several kinds of things. For example, all the alternatives require
cutting of trees in some fashion and most require some additional road bUilding. When goods or services

. are produced at the expense of something else, we say that a 'trade-off" exists between these two things.
8ecause almost all the consequences of the alternatives have some social value, we find it useful to speak
of the alternatives in terms of 'trade-oils', and to compare them in terms of the trade-oils each alternative
makes. This is particularly useful with regard to issues, because an "issue" is a conflict among people wtth
regard to the values they ascribe to the goods, services and consequences.

We have identified several important issues involved in the choice of the timber management program for
the San Juan National Forest. From a national perspective, tt is apparent that public demands are rising
for all the goods and services potentially provided by National Forest lands. In fact, studies indicate that
these demands are rising faster than Forest Service land management can be altered to provide for them
(RPA). Assessments made for the Forest Service Rocky Mountain Region and for the Forest confirm this
growing demand for goods and services, particularly in this regard for timber.
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At the same time, it is equally apparent that there is strong public demand for protection of the quality of (
the environment, for conservation of our biological wildland heritage, and for maintenance of special places ' .
in an undisturbed state.

There also is public concern for the fiscal integrity of government, and a common desire for wise use of
the taxpayers' dollars.

To show how the alternatives can be evaluated in terms of these issues, we have developed a display and
discussion of the trade-ofts among the anernatives in terms of these issues.

To present these trade-ofts in as objective a manner as possible, we have selected quantifiable measures
of the various aspects of the alternatives at issue. These measures are listed in Table 11-43. The following
discussion makes no judgement about the worth of any of the trade-ofts.

Issue

Economic

Timber

Transportation

Recreation

Unroaded Areas

Visual Resource

Vegetation

Wildlife

Table 11-43
Measurer of Trade-offs Among the Alternatives

Indicator

-- Timber program Present Net Value
-- Timber benefit-cost ratio

Timber revenue-cost ratio
Change in jobs (first decade)
Change in income (first decade)

-- Allowable sale quantity, MMBF/yr. (first decade)
Acres of lands suited for timber production

-- Suited lands (percent of total Forest acreage)

Miles local road construction/reconstruction (first decade)

Roaded recreation use capacity
Unroaded recreation use capacity

Number of timber sales in unroaded areas (first decade)
-- Total acres of roadless areas remaining undeveloped (end of first decade)

principal harvest method of alternative

-- Total acres of mature and old-growth habitat
-- Acres of ponderosa pine mature and old-growth habitat

Percent change in habitat capability for early, mid, and late successional
wildlife indicator species.

(

The following comparisons of the alternatives discuss the principal tradeofts among the alternatives. We
discuss the tradeofts between pairs of alternatives in the order in which the alternatives are ranked
according to decreasing present net value as shown in Table 11-19.

Alternative H4 Compared to Benchmark 3A

Benchmark #3A estimates the maximum net monetary value of both priced market resources (timber,
developed recreation, and livestock outputs) and nonmarket resources (dispersed recreation, wilderness,
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wildlife and fish, and water outputs). This benchmark determines the most efficient mixture of market and
non-market resource uses on the Forest and the most efficient production schedule for these resources.

Alternative H4 is designed to achieve maximum net economic returns to timber management, and, as a
result, has the highest timber present net value among the alternatives. The alternative achieves maximum
economic returns by producing 20.0 million board feet per year (average annual output). A total of 246,000
acres are suitable for timber production. This suitable timber base is the fourth highest among the
alternatives.

Benchmark #3 and Alternative H4 are very different in terms of the constraints by which they are required
to operate. By design Benchmark #3A is not required to adhere to any specific management constraints
and therefore maximizes economic efficiency in an unconstrained manner. By comparison, Alternative H4
is required to adhere to a number of operational constraints that ultimately affect (trade off) financial and
economic efficiency. These constraint in Alternative H4 address the species oftrees to include in the timber
sales program, and in what proportions, and the silvicultural methods used to harvest and regenerate
trees. There are overriding reasons related to the management issues for including some less economical
ly efficient tree species such as ponderosa pine and aspen in the timber sales program, and for using
harvesting methods other than clearcutting in Alternative H4. Alternative H4 is required to harvest spruce
fir, Douglas fir/mixed conifer, ponderosa pine and aspen. Benchmark #3A has no such constraint and
harvests only spruce-fir. Alternative H4 is required to use shelterwood and selection harvest-regeneration
methods. Benchmark #3A is not, and as a result clearcuts spruce-fir exclusively. By comparing the present
net values of Benchmark #3A and Alternative H4, the reduction in present net value resulting from the
constraints applied to Alternative H4 but absent from Benchmark #3A totals $2.7 million (See Table 11-44).

Table 11·44
Benchmark #3A compared to Alternative H4

Indicator
Benchmark

#3A
Alternative

H4
Difference

3A to H4

Economic (timber only)
Present Net Value (million $) 5.2 2.5
Benefit-cost ratio 1.25 1.16
Revenue-cost ratio 1.01 0.96
Employment logging/s8wmilling 405 275
Income logging/s8wmilling (million $) 7.0 4.8

TImber
Allowable sale quantity, MMBF/yr. (first decade) 30.6 20.5

Transportation
Miles local road construction! 14 15
reconstruction (first decade)

Unroaded Areas
Timber sales in unroaded areas 16 12If of first decade)

oadless areas remaining undeveloped 975 979
(1000'$ acres end of first decade)

Visual Resource
Principal harvest method Clearcut Shelterwood

-2.7
-0.09
-0.05
-130
-2.2

-10.1

+1

-4

+4

c
Because Benchmark #3A features clearcutting, which allows fewer acres to be harvested, it also requires
fewer miles of road construction and reconstruction per unit of volume harvested than does Alternative H4.
Therefore, on a per MMBF basis, the road cost for Benchmark #3A is somewhat lower than Alternative H4.

The number of timber sales in unroaded areas and the unroaded area acreage affected by timber
management is the same for the alternative and benchmark.
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Alternative H2 Compared To Alternative H4

In order to achieve the goal of maximum economic efficiency, Alternative H4 offers for sale 20.0 MMBF of
timber per year. By contrast, Alternative H2 strives to provide maximum financial returns and, by doing so,
specifies and ASQ of 15.4 MMBF per year, 4.8 MMBF less than Alternative H4. Alternative H2 designates
216,000 acres suited for timber production. This is 30,000 acres less than Alternative H4 and is the second
lowest of the six alternatives (see Table 11-45).

Table 11-45
Alternative H4 compared to Alternative H2

(

Alternative Alternative
Indicator H4 H2

Economic (timber only)
- Present ~et Value (million $) 2.5 1.7

Benefit-cost ratio 1.16 1.14
Revenue-cost ratio 0.96 1.00
Employment logging/sawmilJjn~ 275 210
Income logging/sawmilling (mil ion $) 4.8 3.4

Timber
Allowable sale quentity, MMBF!yr. (first decade) 20.5 15.2
Lands suited for timber prod.(1000's of acres) 246 216

Transportation
Miles local road construction! 15 11
reconstruction (first decade)

Recreation (1000's of AVO's!y'.)
- Roeded recreation use capacity 3930 3960

Unroaded recreation use capacity 1590 1595

Unroaded Areas
Timber sales in unroaded areas 12 10
(# of first decade)
Roadless areas remaining undeveloped 978 979
(1000's acres end of first decade)

VIsual Resource
Principal harvest method Shelterwood Shelterwood

Vegetation (after one decade)
mature and old-growth habitatJacres) 572 582
Ponderosa pine mature and 01 -growth
habitat (acres) 34 32

Wildlife (after one decade)
% change in habitat capability
Early successional indicator species +0.1 0.0
Mid successional indicator species. +0.6 +0.5
Late successional indicator species. -1.5 -0.2

Difference
H4to H2

-0.8
-0.02

+0.04
-65

-1.4

-5.3
-30

-4

+30
+5

-2 C
+1

+10

-2

0.1
0.1
1.3

The differing goals of the two alternatives -- maximum economic efficiency verses maximum financial
efficiency -- present distinct differences in purpose. To achieve maximum financial efficiency Alterative H2
is concerned with maximizing the positive difference between timber receipts and timber costs. Alternative
H4, on the other hand, is concerned with maximizing the difference between all timber harvest related
benefits (here timber receipts and increased water yield resulting from timber harvest) and timber related
costs. The most financially efficient alternative is not necessarily the most economically efficient, and vice
versa.

By seeking to achieve maximum financial efficiency, Alternative H2 offers for sale 15.2 MMBF of timber per
year. The financial present net value of this alternative (difference between discounted revenues and costs)
equals $0.0 million dollars, and the economic present net value (difference between discounted benefits C·
and costs) equals $1.8 million dollars (See Table 11-25). By contrast, to maximize economic efficiency, -'
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Alternative H4 increases the ASQ from 15.2 MMBF to 20.5 MMBF. This additional increment of 5.3 MMBF,
decreases financial present net value by $0.7 million, but increases economic present netvalue by 0.8
million, from $1.8 million in Alterative H2 to $2.5 million in Alternative H4. Therefore, by increasing the ASQ
from 15.2 MMBF to 20.0 MMBF, financial efficiency is traded off for increases economic efficiency.

Because the ASQ of Alterative H2 is lower than that of Alternative H4, the number of timber related jobs
and total logging and sawmiUing sector income is commensurably lower than H4. The 5.3 MMBF difference
in the ASQ's of two alternatives affects approximately 65 timber related jobs.

The difference in ASQ similarly affects the amount of unroaded area affected by the two alternatives.
Because the harvest level of Alternative H2 is lower than Alternative H4, the total number of timber sales.
in unroaded areas is slightly lower, the acres remaining unroaded after one decade are slightly higher, and
the amount of road construction and reconstruction in Alternative H2 is lower than H4.

The two alternatives display approximately the same wildlife habitat capability. The lower harvest levels of
Alternative H2 as compared to Alternative H4, favor early-successional wildlife species slightly less than
Alternative H4. Conversely, Alternative H2 favors late-successional species slightly more than Alternative
H2.

Alternative H3 Compared to Alternative H2

Alternatives H3 and H2 are both intended to maximize financial returns. However, these two alternatives
differ in two other respects. First, Alternative H3 excludes timber sales from unroaded areas while Alterna
tive H2 does not. Secondly, while the two alternatives impose similar constraints on timber management
that specify the species of timber to be sold and in what proportions, Alterative H3 emphasizes uneven
aged management methods more so than Alternative H2.

The roadless area harvesting constraint present in Alternative H3 but absent from H2 reduces present net
value by $1.1 million (see Table 11-46). This reduction in present net value results because a number of
profitable sales (in fact seven of the highest 20 when arrayed in order of descending present net value)
are located in unroaded areas and not available in Alternative H3. Because these otherwise profitable sales
in unroaded areas cannot be replaced by timber of equal or positive value in roaded areas.. the roadless
area constraint present in Alternative H3 lowers the level of timber sales that maximizes financial efficiency
relative to Alternative H2.

In addition, the increased emphasis placed on uneven-aged management by Alternative H3 relative to
Alternative H2, reduces present net value somewhat. This reduction in present net value occurs because
selection harvest methods yield less harvested volume per acre, and thus less revenue, than shelterwood
methods on a per acre basis over the 50 year timeframe that the alternatives are projected.

Lower logging and sawmilling associated employment result from Alternative H3 relative to Alternative H2,
because the timber supply objective of the alternative is approximately 35 percent lower than Alternative
H2.

Alternative H2's higher timber sale objectives favors early- and mid-successional wildlife species more so
than Alternative H3.
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Table /1·46 C
Alternative H2 compared to Alternative H3

Alternative Alternative Difference
Indicator H2 H3 H2 to H3

Economic (timber onlYl
- Present Net Value million $) 1.7 0.6 ·1.1

benefit-cost ratio 1.14 1.07 -0.07
revenue-cost ratio 1.00 0.96 +0.07
Employment logging/sawmillinw 210 150 ·60
Income logging/sawmilling (mil ion $) 3.4 2.5 ·0.9

Timber
Allowable sala quantity, MMBFtyr. (first decade) 15.2 10.4 -4.8
Lands suited for timber prod.(1000's of acres) 216 176 -40

Transportation
Miles local road construction/ 11 9 -2
reconstruction (first decade)

Recreation (1000" of AVO'styr.)
• Roaded recreation use capacity 3960 3950 ·10

Unroaded recreation use capacity 1595 1600 +5

Unro'aded Areas
Timber sales in unroaded areas 10 -9
~ of first decade)

oadless areas remaining undeveloped 979 988 +9
(1000'$ acres end of first decade)

Visual Resource
Principal halVest method Shelterwood Shelterwood

Vegetation (after one decade)
- mature and old-growth habitat jacres) 582 577 +5
• Ponderosa pine mature and 01 -growth Chabitat (acres) 32 41 +9

Wildlife (after one decade)
% change in habitat capability
Early successional indicator species +0.0 +0.0 0.0
Mid successional indicator species. +0.5 +0.4 0.1
Late successional indicator species. -0.2 ·0.2 0.0

Alternative H5 Compared to Alternative H3

Alternative H5, the "Preferred Alternative,' sets the maximum ASQ at 24 MMBF per year and designates
20 percent of the Forest (375,000 acres) as suited for timber production. This suitable timberland area is
the third highest among the alternatives and 199,000 acres greater than Alternative H3 (see Table 11-47).

Alternative H5 imposes additional constraints on timber management not present in Alternative H3. First,
Alternative H5 emphasizes uneven-aged management more so than Alternative H3. This increased empha
sis on uneven-aged management causes Alternative H5 to harvest less volume per acre over the five
decade projection period, and to prepare slightly more costly timber sales when compared to Alternative
H3. Secondly, Alternative H5 is required to produce 24 MMBF of timber annually. Because this sales level
exceeds the level that maximizes both economic efficiency (20.5 MMBF, Alternative H4) and financial
efficiency (15.2 MMBF, Alternative H2), the additional increment of timber sold by Alternative H5 over and
above either of these two other levels is less financially efficient. The benefit-cost ratio of Alternative H5 is
0.90 as compared to a benefit-cost ratio of 1.07 for Alternative H3.

Alternative H5 clearly depicts a scenario where potentially higher levels of financial and/or economic
efficiency are traded off (as demonstrated by the difference in present net value between Alternatives H2
and H5, H3 and H5, or H4 and H5) to maintain current employment and income in the timber and related
industries. A higher present net value could be achieved by reducing timber sales from the level of
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c Alternative H5, but at the expense of jobs and income. The direct efficiency - employment tradeoffs would
involve a 35 percent reduction in employment to achieve the maximum financial efficiency objective of
Alternative H2, a 55 percent employment reduction to achieve the financial efficiency and roadless area
objectives of H3, and a 16 percent employment reduction to achieve the economic efficiency objectives
of H4.

Because of the higher timber sale objective of Alternative H5 relative to Alternative H3, less acres remain
unroaded after 50 years when compared to AlternativeH3. The dispersed recreation capacity of Alternative
H5 in both unroaded and roaded settings is also slightly lower than Alternative H3.

The higher timber sale objectives of Alternative H5 provides for habitat that favors early-successional
wildlife species more so than does Alternative H3. Overall, however, the change in habitat capability for
all wildlife indicator species as a result of either alternative is minor.

Table 11-47
Alternative H3 compared to Alternative H5

c

Indicator

Economic (timber only)
Present Net Value (million $)
benefit-cost ratio
revenue-cost ratio
Employment logging/s8wmitling
Income logging/sawmilling (million $)

Timber
Allowable sale quantity, MMBF/yr. (first decade)
Lands suited for timber prod.(1000's of acres)

Transportation
Miles local road construction!
reconstruction (first decade)

Recreation (1000's of RVD's/yr.)
Roeded recreation use capacity
Unroaded recreation use capacity

Unroaded Areas
Timber sales in unroaded areas
(# of first decade)
Roadless areas remaining undeveloped.
(1000's acres end of first decade)

Visual Resource
Principal harvest method

Vegetation (after one decade)
mature and old-growth habitat (M-acres)
Ponderosa pine mature and old.growth
habitat (M-acres)

WildlIfe (after one decade)
- % change in habitat capability
- Early successional indicator species

Mid successional indicator species.
Late successional indicator species.

Alternative H6 Compared to Alternative H5

Alternative
H3

0.6
1.07
0,96
150
2.5

10.4
176

9

3350
1600

988

Shelterwood

577

41

+0.0
+0.4
-0.2

Alternative
H5

-1.6
0.90
0.81
320
5.5

24.0
375

18

3930
1580

13

977

Selection

552

31

+0.3
+0.7
-2.3

Difference
H3 to H5

-2.2
-0.17
-0.15
+170
+3.0

+13.6
+199

+9

-20
-20

+12

-11

-25

-10

+0.3
+0.3
-2.1

c
Alternative H6 specifies a maximum ASQ of 30.0 MMBF per year as compared to an ASQ of 24 MMBF per
year for Alternative H5. This ASQ exceeds current sales levels by approximately 25 percent, but is 25
percent less than the currently approved ASQ. Alternative H6 designates 395,000 acres (21 percent olthe
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Forest) suited for timber production. This is the second highest among the alternatives, and is 20,000 acres
greater than Alternative H5 (see Table 11-48).

c
Table 11-48

Alternative H5 compared to Alternative H6

Alternative Alternative Difference
Indicator H5 H6 H5 to H6

Economic (timber OnlY!
- Present Net Value million $) -1.6 -3.8 -2.2

benefit-cost ratio 0.90 0.84 -0.06
revenu\rcost ratio 0.81 0.73 -0.08
Employment loggingfsawmillin~ 320 405 +85
Income loggingfsawmilling (mil ion $) 5.5 6.9 +1.4

Timber
Allowable sale quantity. MMBF!yr. (first decade) 24.0 30.0 +6.0
Lands suited for timber prod.(1000's of acres) 375 395 +20

Transp,0rtatlon
- Miles local road construction!

reconstruction (first decade) 18 28 +10

Recreation (1ooo's of RVD's!yr.)
Roaded recreation use capacity 3930 3930 0
Unroaded recreation use capacity 1590 1590 -20

Unroaded Areas
Timber sales in unroaded areas 13 28 +15
(# of first decade)
Roadless areas remaining undeveloped 977 970 -7
(1000's acres end of first decade)

Visual Resource

CPrincipal harvest method Selection Selection

Vegetation (after one decade)
- mature and old-growth habitatJM-acres) 552 536 -16
- Ponderosa pine mature and 01 -growth

habitat (M-acres) 31 31 0

Wildlife ~after one decade)
- % c ange in habitat capability
- Early successional indicator species +0.3 +0.3 0.0

Mid successional indicator species. +0.7 +0.8 0.1
Late successional indicator species. -2.3 -2.6 0.3

By providing higher timber sales levels than Alternative H5, Alternative H6 triggers the same tradeoffs that
the higher sales levels of Alternative H5 relative to Alternative H4 trigger. Economic and financial efficiency
further decrease, lands suited for timber production increase, and nonmotorized recreation opportunities
decrease.

With the exception of differing ASQ levels, Alternative H5 and H6 are virtually identical. Therefore, the lower
present net value of Alternative H6 is solely the result of it's higher timber sales objective relative to
Alternative H5. We would expect this further reduction in present net value since the timber sales level of
Alternative H5 already exceeds the sales level that maximizes present net value. The incremental increase
in timber sales in Alternative H6 reduces the economic efficiency of timber management from -$1.6 million
in Alternative H5 to -$3.8 million, a difference of -$2.2 million between the two atternatives. Conversely,
because harvest levels increase by 25 percent in Alternative H6 relative to Atternative H5, logging and
sawmilling employment also increase by about the same approximate proportions over Alternative H5.

Because of the higher level of developmental activities in unroaded areas in Alternative H6, the total acres
remaining unroaded after one decade are fewer, and semi-primitive non-motorized recreation capacity C"
drops slightly when compared to Alternative H5.
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The higher harvest levels of Alternative H6 provide for habitat changes that favors early- and mid
successional wildlife species more so than Alternative H5 does. Conversely, Alternative H5 provides
slightly more habitat for late-successional species than does Alternative H6 after 5 decades.

Alternative H1 Compared to Alternative H6

Alternative H1, the 'No Action' Alternative, represents the current Forest Plan timber management direc
tion. The first decade ASQ for Alternative H1 is 41.0 MMBF per year (average annual output) as compared
to 30 MMBF per year for Alternative H6. Alternative H1 designates a total of 470,000 acres are suited for
timber production. This is the highest acreage amon·g the alternatives and 75,000 acres greater than
Aliernative H6 (see Table 11-49).

With the exception of the constraint that requires Alternative H1 to achieve an ASQ of 41 MMBF per year,
the constraints placed on Alternative H1 are identical to those applied to Alternatives H2 and H4. Therefore
differences in present net value and other indicators among these three alternatives result solely from
differing timber sales levels and sale locations. The first decade harvest level of Alternative H1 is 2 1/2 times
greater than that of Alternative H2 (the financial maximization alternative) and two times that of Alternative
H4 (the economic maximization alternative). Successively higher levels oftimber harvest in excess ofthese
most efficient levels, result in successively lower present net value. For that principal reason the present
net value of Alternative H1 is lower than Alternative H6, Alternative H6 is lower than Alternative H5, and
Alternative H5 is lower than Alternative H2 or Alternative H4.

Other factors not displayed in Table 11-49 also lower the present net value of Alternative H1 relative to
Alternative H6 or the other alternatives. First, we project that the significantly higher level of timber sales
in Alternative H1 would result in 10 - 15 percent lower bid prices than the other alternatives. Second, the
unfavorable sale locations needed to meet the additional timber objectives of Alternative H1 would raise
both logging and sale preparation costs. The higher costs of log production would lower timber bid prices
and the higher costs of sale preparation would increase Forest Service operating costs. Both of these
factors would also reduce the present net value of Alternative H1 relative to Alternative H6 or the other
Alternatives.

The additional increment of timber sold in Alternative H1 (10 MMBF per year) over and above the Alternative
H6 level, loses 3.8 million dollars. This amounts to a decrease of $0.38 million in present net value for each
one MMBF increase in the ASQ for output levels between 30 and 40 MMBF per year. On the other hand,
Alternative H1 would provide for significantly higher logging and sawmill employment and income as
compared to Atternative H6.

Because of the higher timber sales objective of Alternative H1, the total number of acres remaining
unroaded after one decade in H1 will be less than in Alternative H6. Dispersed recreation capacity in
unroaded settings, as a result of H1, will also be slightly lower than in Alternative H6.

The higher harvest levels of Alternative H1 relative to Alternative H6 provide habitat which favors early- and
mid-successional wildlife species. Conversely, Alternative H1 would provide for less mature and old-growth
habitat than Alternative H6 after .five decades.
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Table 11-49

AlternatIve H6 compared to Alternative H1

Alternative Alternative Difference
Indicator H5 Hl H5 to Hl

Economic (timber OnlY/
• Present Net Value Million $) -3.8 -7.7 -3.9

benefit-cost ratio 0.84 0.77 -0.07
revenue-cost ratio 0.73 0.57 -0.06
Employment logging/sawmilling 405 555 +150
Income loggingfs8wmilling (million $) 5.9 9.5 +2.7

TImber
Allowable sale quantity, MMBF/yr. (first dacade) 30.0 41.0 +11.0
Lands suited for timber prod.(1000's of acres) 395 470 +75

Transponatlon
Miles local road constructionl 27 35 +8
reconstruction (first decade)

Recreation (1000's of RVD's/yr.)
• Roaded recreation use capacity 3930 3920 ·10

Unroaded recreation use capacity 1560 1550 -10

Unroaded Areas
Timber sales in unroaded areas 28 47 +19
(# of first decade)
Roadless areas remaining undeveloped 970 960 ·10
(1000's acres end of first decade)

Visual Resource
Principal harvest method Selection Shelterwood

Vegetation (after one decade)

C• mature and old~growth habitat jM-acres) 536 471 -55
• Ponderosa pine mature and 01 -growth

habitst (M-acres) 31 28 -3

Wildlife (after one decade)
%change in habitat capability
Early successional indicator species +0.3 +0.5 0.2
Mid successional Indicator species. +0.8 +1.3 0.5
Late successional Indicator species. -2.5 -4.4 -1.8

IMPLICATIONS OF ALTERNATIVE TIMBER DEMAND ASSUMPTIONS

The Secretary's 1985 decision on the appeal of the San Juan Land and Resource Management Plan
directed the Regional Forester to supplement the Record of Decision with information about timber
demand projections for the local area. The decision further required: (1) the record [to] describe the effect
of projected price increases on economic efficiency, and (2) the record [toj include a discussion of, 'the
circumstances under which increased demands (and presumably increases in timber prices associated
with those increased demands) will lead to increased timber sale offerings during the plan period.'

Assumptions regarding projected timber prices strongly influence the economic efficiency of the alterna
tives. For example, by assuming no shift in timber demand (and price) over the 5 decade planning period,
the benefit-cost ratio of the Preferred Alternative is 0.90. Under alternative scenarios regarding long-term
prices, the benefit-cost ratio exceeds 1.0. Similar results are obtained for the financial analysis when the
sensitivity of future timber prices is tested.

To respond to the Secretary's direction, we first attempted to statistically identify the current timber supply
and demand relationships for the local market area. This demand study concluded that there is a down- ( .
ward sloping timber demand relationship -- meaning the the price of timber in the local market area varies "- .
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inversely wnh the quantity of timber supplied. We also found that timber prices, though related to quantity
of timber supplied, were relatively insensitive to changes in timber supply. This means that relatively large
percentage changes in timber supply will trigger small percentage changes in timber prices. This statistical
observation regarding the relationship between timber prices and quanttty is consistent with economic
postulation regarding small localized market areas, where individual producers exert limned influence over
the marketplace for finished products. SUb-regional markets will exhibit a demand curve of less slope than
their regional or national counterparts. Appendix B, Section XI contains a detailed discussion of the timber'
demand study results.

From the current demand study, we also identified another important relationship that describes how local
timber prices are affected by regional end product prices. We used this relationship in subsequent
analyses to establish a number of future demand scenarios by linking regional price projections to the local
market area. .

The relationships derived from the first phase of the timber demand study describe current market
behavior. Having established a local timber demand function, we then attempted to predict how this
relationship may change over time. We were concerned with two time frames: the long-term, which
represents the five decade projection period, and the short-term, which represents the seven year period
this Plan Amendment addresses. The following section first focuses on the long-term demand projections
and their implications. Following that, we examine market activities that may result in timber demand and
supply shifts within the local market area overthe short-term. Short-term scenarios addressed, for example,
are the economic effects of potential timber industry expansion, timber supply increases by producers
other than the National Forest, or the combination of both occurring simultaneously, and potential actions
on the part of the National Forest in reaction to these market contingencies. These scenarios describe
circumstances under which the Regional Forester could increase or decrease timber supplies in response
to local market changes, and the related consequences of these actions. We examine the potential policy
implications of each action in relation to the effects on suppliers and consumers of timber. Local suppliers
include the Southern Ute and Jicarilla Apache Tribes, private timberlands, the State of Colorado, Bureau
of Land Management, and the San Juan National Forest. The consumers are the local timber industry.

Long Term Trend in Future Demand -- Sensitivity Analysis

We've developed three separate and distinct projections of long-term timber demand (and price). The first
long-term scenario, termed the conservative future demand scenario, is assumption based and represents
no change in timber price locally. The scenario assumes that the price of timber for periods two through
five equal the long-term average (1960 to 1986) price realized for stumpage on the San Juan National
Forest. The two other scenarios, which we describe as moderate and liberal scenarios of future timber
demand, were derived by linking local demand to regional demand relationships from the Resources
Planning Act (RPA) Assessment. The National RPA assessment examined the relationship between
assumed timber demand and a number of alternative timber supply scenarios over time. If, for example,
the National Forest's held timber sales constant at current levels while nationally the demand for timber
increased over time, then we would expect timber prices to increase commensurably. Similarly, if the
National Forests increased timber sales over time in response to increased demand, then timber prices
may increase but at a more moderate rate than if timber supplies were held constant. The RPA examined
these contingencies and made econometric projections of timber prices under a number of timber supply
scenarios. The RPA study also disaggregated these future price projections to a number of distinct
geographic regions, including the Rocky Mountain Region. We used two of these projections to make
predictions about how National timber supply and demand interactions would affect the demand for timber
locally through time.

The statistical linkage between the local and regional market that allowed us to relate regional to local
timber prices is termed the elasticity of price transmission. It describes how price fluctuations at the
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regional level affect local prices (this concept is explained in detail in Appendix B, section XI). Using this C
relationship, we derived the moderate future demand scenario by linking projected regional timber prices
disaggregated from RPA Alternative 6 (summation of Forest Plans) to the local market demand function.
Similarly, we derived the liberal future demand scenario by linking RPA Alternative 1 (constant outputs) to
local market demand relationship.

Table II-50 shows the local timber price projections derived under the three scenarios at current timber
supply levels. The percentage annual, real change in stumpage price for the moderate demand shift was
six-tenths of a percent. For the liberal demand shift projection, the percentage real change in timber price
is nine-tenths of a percent on an annual basis over the projection period. The price changes depicted in
Table II-50 are the maximum assumed at current levels of output.

Table II-50
Stumpage Price Projections by Time Period at Current Harvest Level

(In 1978 constant dollars)

($/MBF)
Period

Product Current 1 2 3 4 5

Softwood Sawtimber
conservative estimate 25.00 25.00 29.00 29.00 29.00 29.00
moderate estimate 25.00 25.00 29.00 31.00 33.00 35.00
liberal estimate 25.00 25.00 29.00 33.00 36.00 40.00

Aspen
conservative estimate 12.50 12.50 12.50 12.50 12.50 12.50
moderate estimate 12.50 12.50 13.50 14.50 16.00 17.25 CFuelwood 7.00 7.00 7.00 7.00 7.00 7.00

To evaluate the sensitivity of the alternatives to a range of assumptions regarding future timber demand,
we tested Alternative H5 against the three alternative demand scenarios. The current timber demand
function shifted through time at the three rates defined as conservative, moderate, and liberal. We held first
period sale objectives to a minimum of 24 MMBF per year and applied an even flow constraint to later
decade outputs. Harvest was allowed to deviate upward but not downward from the first period harvest
objective. The results are shown in Table II-51.

The results of the analysis displayed in Table II-51 demonstrated that the economic performance present
net value of Alternative H5 was moderately sensitive to differing assumptions regarding future stumpage
prices.

Between draft and final EIS, we made some timber cost updates that would have slightly altered the results
of this sensitivity analysis. However, we did not update the sensitivity analysis for the final EIS because we
felt that the original conclusions in the draft regarding the sensitivity of the alternatives to differing timber
prices would not change. We reached this conclusion after observing only small changes in the results
of the financial efficiency analysis of alternatives after incorporating updated cost information in the final
EIS.
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Table II-51
Relationship of Price and Quantity Under Three Alternative Demand

Shift Scenarios. (Price expressed In 1978 constant dollars)

Demand Scenario

Conserv.

Moderate

Units

Quant. (MMBF/yr.)
Price ($/MBF)

Quant. (MMBF/yr.)
Price ($/MBF)

Period
1 2 3 4 5

24.0 24.0 24.0 24.0 24.0
28.0 28.5 29.5 29.5 31.0

(present net value = -$0.59 Million benefit-cost =
0.97)

24.0 24.0 24.0 24.0 24.5
28.0 28.0 32.0 34.5 38.5

(present net value = -$0.22 Million benefit-cost =
0.99)

Liberal Quant. (MMBF/yr.)
Price ($/MBF)

24.0
28.0

24.0
28.5

24.0
34.0

24.5
37.0

26.5
43.0

(present net value = -$0.60 Million benefit-cost =
1.03)

C Short-term Timber Price Trends

Earlier in this chapter we provided an update of the current timber market situation. Market changes have
occurred since publication of the draft SEIS. We described the current timber market situation as one
where timber sales prices for 1988 through 1991 are measurably higher than harvest prices for these same
years. We also noted that where such disparity exists, current timber sales prices, rather than harvest price,
may represent a more accurate proxy of expected near-term harvest revenues. This is true because the
bulk of timber harvested in 1992, 1993 and 1994 will have been from timber sold in 1989, 1990 and 1991.
Therefore, if timber contract prices do not escalate or deflate significantly as a result of fluctuating lumber
prices, current timber sales price should provide an accurate indication of revenues realized when the
timber is harvested. The average sales price for timber has increased over the past four years. In 1990 and
1991 this price was approximately $35/MBF (expressed in 1978 constant dollars) as compared to average
harvest price (revenues) for the same year of $25/MBF. The current $35/MBF sales price is higher than the
timber price projections displayed in Table II-50 for the first planning period.

Because of this disparity between harvest prices and sales prices, and the implication these differences
may have with regard to the issue of below cost timber sales, we chose to evaluate the alternatives using
both current harvest price and current sales price as proxies of expected near term future revenues. We
discussed the results of these analyses in a previous section that addressed differences in present net
value among alternatives. Alternative H5's results are repeated in Table II-52.

The two stumpage price proxies present measurably different results that relate to the issue of the overall
financial efficiency of timber management on the San Juan National Forest. If we continue to sell timber
at prices reflective of 1989, 1990 and 1991, below cost timber sales should be eliminated within the next
few years. Monitoring of future timber sale prices will indicate whether this trend is short term or more firmly
entrenched.
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Table II-52 CFinancial and Economic Performance of Alternative H5

I I
benefit

Silvicultural Volume Discounted I cost R:C Breakeven
Emphasis MMBF/yr benefits revenues costs ratio ratio Price

(Millions of 1978 constant $$) ($/MBF)
Alternative H5

(current harvest price)

Current silv.
practices 24.0 17.3 15.2 16.1 1.08 0.95 30.8

Increased sel-
ection harvest 24.0 16.8 14.8 16.9 0.99 0.87 32.7

Maximum sel-
ection harvest 24.0 16.0 14.4 17.7 0.90 0.81 34.8

(current sales price)

Current silv.
practices' 24.0 20.3 18.2 16.3 1.24 1.11 31.2

Increased sel-
ection harvest 24.0 19.8 17.8 17.2 1.15 1.03 33.1

Maximum sel-
ection harvest 24.0 19.2 17.4 17.8 1.07 0.97 35.3 C
Factors contributing to the recent increase in stumpage prices are numerous. At the regional market level,
the Rocky Mountain Region has experienced an upturn in stumpage prices over the past three years, and
the Forest has mirrored the regional trend. This regional price increase has, for the most part, resulted from
increased end product demand as indicated by increasing wholesale product price indices. More specula
tively, the prospect of decreasing timber supplies from other regions, particularly the Pacific Northwest,
may have served to further solidify the increased demand for timber from the Rocky Mountain region.

Locally, increased competition for stumpage as well as increased final product prices have both contribut
ed to the timber price increase. Another factor potentially affecting local competition and prices has been
the timber supply ceiling imposed on the Rio Grande National Forest. The Rio Grande National Forest has
been enjoined by United States District Court for the District of Colorado to offer for sale no more than 25
MMBF per year until they comply with the directives of the Court ruling in 'Citizens for Environmental Quality
vs. USDA (87-F-2724).' This action has the potential to affectthe east side of the San Juan National Forest's
market area as logging and sawmilling operations in and around Southfork, Colorado, attempt to replace
reduced Rio Grande National Forest supplies by bidding for San Juan National Forest timber.

A number of other market contingencies examined in the draft SEIS had the potential to strongly affect the
local timber market. These scenarios of possible short-term market change and National Forest supply
adjustments are shown in Table II-53.

II - 86



c

Table 11·53
Short-term Market Scenarios

Nat Forest Supplv Adiustment
Short-term Market Scenario increase decrease no chanQe

1. Increase JiCarllla Apacne ana
Southern Ute Supply, 8 MMBF/yr. X

2. Increased Mkt. Area Demand, 8 MMBF/yr. X

3. 1 and 2 occur simultaneously X

4. No Demand shift but NF supply
shifts +/- 3.5 MMBF/yr. X X

5. NF supplies 50% of incr. demand.
bv increasina sales 4.0 MMBF/vr. X

Two of these predicted market changes (#1 and #2 above) have actually occurred since publication of
the draft SEIS in December, 1989. In 1990, the Jicarilla Apaches increased timber sales from approximately
2 MMBF to close to 10 MMBF per year. They indicated an intent to sustain that level of supply over the
next three to four years, but thereafter to reduce supplies to 4 or 5 MMBF per year. In the draft SEIS we
anticipated the following market effects of the Jicarilla's supply increase:

•....... Industry on the east side of the market area in the Bayfield, Pagosa Springs, Colorado and
Chama, New Mexico area, is within an economical haul distance and will benefit the most from
increased timber supply from Indian lands..... A conservative 8 MMBF increase in Reservation sales
will affect the stumpage market in the following ways: (1) total conifer quantity harvested in the
analysis area will increase by 30 percent to 25.2 MMBF per year, (2) equilibrium stumpage price will
decrease by 20 percent from approximately $25.00 to $20.50 per MBF, and (3) total revenue will
increase by 8 percent. The increase in Reservation supply will, however, supplant some National
Forest sales, leading to a 12 percent reduction in National Forest harvest and a corresponding 25
percent reduction in total revenue to the National Forest.' (draft SEIS, page 11-104)

This scenario assumed: (1) that the supply increase would occur in absence of an simultaneous increase
in local demand, and (2) that local market operators would be in a competitive position to bid for the
increased Jicarilla Apache timber. Therefore, given these two conditions, stumpage prices would drop
locally if the Jicarilla Apaches measurably increased supplies. We have found, however, that the predicted
results of this scenario were marginally plausible. Counter to our expectations, recent transactions show
that New Mexico timber purchasers, not timber purchasers from the east side of the local market area,
consistently outbid others for Jicarilla Apache timber. Therefore, an increase in Jicarilla Apache timber
supplies, at least currently, would not seem to decrease the demand expressed by Colorado timber
purchasers in and around the Pagosa Springs area for San Juan National Forest timber.

The second short-term market area scenario discussed in the draft SEIS and to actually occur, is scenario
#2 (draft SEIS page 11-105) which dealt with tentative plans for a major wood products producer to move
into the Durango-Bayfield or Pagosa Springs Area. This relocation was accomplished through the merger
of local and non-local firms. Following the merger, the mill owners modernized the mill and increased
milling capacity. In the draft SEIS, we predicted the following effects for this market scenario:

'Relocation of the wood products operation to the local area is assumed to result in an immediate
8 MMBF (40 percent) increase in softwood stumpage demand based on tentative mill specifications.
The San Juan National Forest will continue to supply stumpage at the current level, and total market
area supply for the purpose ofthis analysis is also assumed to remain unchanged (draft SEIS, page
11-104)
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'location of a new mill in the analysis area is viewed as an 8 MMBF parallel outward shift of the C
market demand function. (Figure 111-2, Chapter III). This shift in demand will lead to: (1) a predicted
7 percent increase in softwood quantity harvested to approximately 20.5 MMBF per year, (2) a 20
percent increase in stumpage price from $25.00 to $29.75 as competition for limited supplies
increases (the new mill will, in effect, capture a percentage of the available stumpage supply at the
expense of other operators shares), and (3) an overall 35 percent increase in total revenue to
$640,000 annually. The actual division of available stumpage supplies among the new operator and
existing industry is impossible to predict without knowledge of the relative efficiencies among
operators as well as their financial conditions. The location of a new mill, absent supply increases,
however, will lead to higher stumpage prices and possible displacement of marginal operators. This,
in turn, will result in further price adjustments.' (Id, page 11-105).

'Additionally, factors such as less desirable timber and other ownership preferences lead us to
conclude that private timberlands cannot be counted on to respond strongly to a general market
expansion if demand and, presumably, prices were to increase. Therefore State, BlM, and private
lands will probably not respond measurably to an immediate demand shift brought on by industry
expansion. local market area demand increases (short-term) will create an equilibrium price in
crease due to limited expansion of local area supply.' (Id, page 11-105)

While we concluded that stumpage prices would increase to approximately $29.75/MBF as a result of this
singular action, the selling price of softwood stumpage has actually increased to approximately $35/MBF
(expressed in 1978 constant dollars). This increase is the result of: a) the increased demand brought about
by the mill expansion in Pagosa Springs, b) the general increase in manufactured wood products prices,
c) possibly by the supply reduction on the Rio Grande National Forest, coupled with increased milling
capacity in South Fork, and d) by a further increase in competition for San Juan National Forest timber from
operators as far as the Shiprock, New Mexico area.

To summarize the local market situation, the San Juan National Forest is a near monopoly timber supplier
in the local stumpage market. Forest supply decisions, therefore, strongly influence the economic well
being of local area wood product producers. Timber supply decisions on the part of the Jicarilla Apaches
and Southern Utes, at first thought to have a strong influence on the local market, do not now appear to
have a measurable influence on local market conditions. The supply and demand models discussed in the
draft SEIS, and excerpted from here in the final SEIS, will be used to evaluate National Forest supply
responses to currently unforeseen scenarios as the need might arise.
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CHAPTER III
AFFECTED ENVIRONMENT

INTRODUCTION

This chapter describes the physical, biological, social, and economic aspects of the Forest's environment,
and includes information that was not available when the FEIS was published. The information presented
here supplements the 1983 Forest Plan FEIS. This SEIS is intended to address issues that arose through
monitoring of the Forest Plan and those issues raised in the USDA Appeal Decision, signed July 31, 1985
by Assistant Secretary, Douglas MacCleery.

The Affected Environment chapter of an EIS describes the environment of the area that may be affected
by the alternatives under consideration. This section sets the stage so the reader will be able to compare
the existing situation with the anticipated effects of various alternatives. One technique the reader might
employ to help understand the effects of the alternatives would be to first read a section from Chapter III
and then to turn to the corresponding section in Chapter IV to consider the consequences of the
alternatives in terms of that resource or issue area. The supplemental information is presented in the
following order:

Physical and Biological Setting
Climate
Geology, Geomorphology and Physiography
Soils
Air Quality
Water Quality and Quantity
Vegetation

Forests
Old Growth (new section since 1983).

Meadows and Grasslands
Riparian Areas and Wetlands
Biological Diversity (new section since 1983).
Risk of Fire, Insect Infestation, and Disease

Social and Economic Setting

Resource Elements:
Recreation
Wildlife and Fish
Threatened and Endangered Species
Range
Timber
Unroaded Areas (new section since 1983)

Summary of Changes Since the Draft Supplemental EIS

Several portions of Chapter III have been extensively revised or expanded to address public comments
and concerns about the draft SEIS. Major changes are as follows:

We have expanded the discussion of the physical and biological environment to describe the
biological diversity of the Forest and the effects that natural processes and previous management
activities have had on the Forest environment.
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We describe the unroaded areas in general terms in this chapter. We have added Appendix F, which ("
describes former roadless areas as defined in the Forest Service Roadless Area Review and
Evaluation Part II (RARE II). Appendix F describes the ecological attributes of the individual roadless
areas, developmental activities in the areas since 1980, and possible timber activities by alternative.

In addition, updated demographic information for the economic impact area and the timber and range
demand analyses have been added to reflect changed conditions through 1989.

PHYSICAL AND BIOLOGICAL SETTING

This section supplements the discussion of climate, geology, and vegetation on pages 111-4 through 111-7
of the 1983 FEIS and replaces FEIS Tables 111-1 and 111-2.' .

CLIMATE

The climate of the Forest is continental mountain. Most precipitation falls in the form of snow, wRh afternoon
convectional thundershowers contributing some moisture during summer months. Much of the snow
dropped on the forest is due to the orographic lifting of Pacific air masses as they pass across the Rockies.
There is little opportunity, if any, for influencing the climate through management activities.

Forest elevations range from 6,000 feet to above 14,000 feet. Suitable timber lands are located predomi
nantly in the 7,500 to 11,000 foot elevation range. Growing seasons are short. Metabolic rates of growing
trees are slow relative to those oltrees in lower elevation forests. The contribuiion olthe forests olthe entire
Rocky Mountain Region to the Oxygen/Carbon Dioxide balance is thought to be important.

GEOLOGY, GEOMORPHOLOGY, AND PHYSIOGRAPHY

The San Juan National Forest is located where the Southern Rocky Mountain physiographic province joins
the Colorado Plateau province. The Forest has diverse topography consisting of mesas, deep canyons,
foothills and rugged mountains. The San Juan Mountains dominate the eastern erid of the Forest. The La
Plata, Rico, and Wilson Mountains are in the central and west portions of the Forest.

The boundary of the Forest encompasses the northeastern portions of the San Juan and Dolores River
basins. The boundary generally follows the crest of the Continental Divide and the Wilson Mountains on
the east and north. The south and west boundary extends stair step fashion from Chromo, Colorado, in
the southeast to a point 40 miles northwest of Dolores, Colorado.

The San Juan River System drains most olthe the Forest, exceptthafpart olthe Forest in the Dolores River
drainage. The Mancos, Animas, Los Pinos and Piedra Rivers are major tributaries of the San Juan River.
Both the Dolores and the San Juan Rivers eventually flow into the upper Colorado River.

c

General topography and geology of the the Forest resulted from the uplift of a 10,000 square mile area,
which was subsequently eroded by a combination of water and extensive alpine glaciation. Volcanic
activRy, faulting, and sagging have also been part of the geological process. As a result there is a great
variety and complexity of landforms, geomorphic situations and geologic material. The basins, mesas and
canyons blend into the rugged uplifted mountains. The geologic material is also a blend. As a result of the
past geologic activRy (geologic uplifting, intrusions into, past climatic changes, etc.) there are areas in
which the landform is dominated by slumps, slump blocks, mud slides, and other various slope-failure
situations. ( ,
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SOILS

The soils of the Forest are as complex and variable as the landform and geologic parent material. The soils
are forming in sandstone, shales, metamorphic and PreCambrian rocks as well as glacial and alluvial
deposits. The specific characteristics of a particular soil depends on how the factors of climate, vegetation
and topography have affected the soil over time.

The supply of soil is essentially fixed. The soil supply is renewed by the slow weathering of bedrock over
several hundred and possibly thousands of years. The Forest's role is to conserve this fixed supply of soil
by minimizing soil damage that could occur as a result of muniple use activities. This is accomplished by
inventorying the soil characteristics, monitoring how prescriptions impact a specific soil and providing
mitigation measures to prevent and reduce adverse situations.

5011 Condition

The Forest is actively participating in the National Cooperative Soil Survey (NCSS) process. Data is being
gathered in cooperation with the Soil Conservation Service (SCS), Soil Survey Department. This survey
provides a base of information from which we obtain indications of soil potential, hazards, and limitations.
To date, we have identified 31 different soil series, classified into 5 orders, 22 subgroups, and 27 families.
These figures may change since approximately 15 percent of the Forest remains to be inventoried.

Soli Erosion

Soil erosion hazard ratings provide an indication of potential soil erodibility for a particular soil or an activity
associated with a particular soil. In determining the soil erosion hazard for a soil, a number of specific soil
characteristics (such as texture, organic ma~er content, structure, permeability, amount of coarse frag
ments, slope length, slope steepness, rainfall amount and intensity) are evaluated. Each situation, in any
one specific area, will have a unique combination of features that contribute to the potential for erosion.

The hazard rating is not a rating of natural or "Current erosion occurring on a soil. Instead, it assumes that
the surface cover of vegetation (or leaf litter) has been disturbed or destroyed and the resultant bare
surface soil is exposed to the forces of erosion.

Hazard ratings are usually described as low, moderate or high.

A rating of low means tllat the soil has a good mixture of sand, silt and clay and has good
organic matter content. These soils are on gentle to moderate slopes and do not usually require
costly erosion control measures.

A rating of moderate indicates that the soils have moderate inherent erodibility characteristics
and/or are on moderate to steep slopes. These soils are more easily detached and moved by
raindrop impact or moving water, and may require more planning and expense to keep erosion
in control.

A rating of high indicates soils with moderate to high inherent erodibility characteristics and are
most often on slopes ranging from moderate to very steep. In these situations, the soil particles
are very easily detached and moved by rainfall and overland flow after disturbance. Areas with
this rating usually need special planning and efforts to keep erosion in control.

Slope Stability

The Forest lies at a higher elevation than the surrounding countryside. Wind and water are erosive at higher
elevations causing constant weathering of rock and soil. The changes these erosive processes induce are
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evident across the Forest. Slope failures observed on the the Forest include rock falls, rockslides, debris
slides, slumps, earthflows, rotational slides, translational slides, block slides and soil creep.

Large ground areas on the Forest are still experiencing slope movements. These slope failure s~uations

are most prevalent in soft marine shales where the land was uplifted and then downcut and eroded away
resulting in the exposure of a variety of geologic materials. Shales are softer and,weaker than most of the
other materials and are usually the first component to fail, especially on steep slopes. Examples of this are
canyon sideslopes, flanks of uplifted areas or situations where volcanic or glacial material are top loaded
and are above the shales. This arrangement of geomorphic and geologic situations has resulted in the
formation of large slope failure complexes accounting for major land form areas.

There are other potential slope failure situations on the Forest. These areas will fail if they are disturbed
or unbalanced by some external force (i.e., roads, trails, extra amounts of moisture, etc.). This type of slope
failure usually accounts for small scale slumps or slides that may involve up to two hundred yards of
material.

During the past 80 years of management on the Forest, major slope failures have not occurred as a result
of human activ~ies. The major landslides occurred in the geologic past and what we see today is the result
of those slope failures. human activ~ies have developed around or across these slides, resulting in
maintenance problems and higher costs.

Soli Productivity

(

Soil productivity is defined as the inherent capac~ of a soil to support a certain level of growth of specific
plants, plant communities or sequence of plant communities. Thespecnic level of productivity depends
on available soil moisture, nutrients available for plant uptake, soil texture and structure, organic matter C
content, climate or length of growing season, and to a certain degree the effects of past management
practices. The specific productivity of soils on the Forest varies depending on the plant commun~,
elevation, geologic influence, amount of precipitation, past treatments and management. Generally the
soils on the Forest are considered to be of moderate to moderately high fertility.

A/RQUAU7Y

Air quality over most of the Forest is good. The main source of pollutants from Forest activities are, and
will continue to be, suspended particulates from wildfire and prescribed burning. Present and potential
external sources of air pollution are associated with dust from roads and exhaust emissions from internal
combustion engines. Future energy related developments and associated population growth are expected
to have a detrimental effect on air quality.

Based on the 'Prevention of Significant Deterioration' provisions olthe Clean Air Act (42 USC 1857, et seq.),
Congress has established air quality standards and a land classification system. Class I allows very little
additional deterioration of air qual~; Class II allows more deterioration; and Class III allows still more. All
areas of the Forest are currently classified Class II, except the Weminuche Wilderness, which is a Class
I area.

WATER QUAU7Y AND QUANT/7Y

This section supplements the FEIS, Chapter III, pages 111-63 and 111-64.

The Forest is one of the most important water-producing areas in the upper Colorado River Basin. Average l
annual water yield from the Forest is about 2.4 million acre-feet (MAF). This equals slightly more than 15
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percent of the flow of the Colorado River at Lee's Ferry although the Forest occupies only about 3 percent
of the river drainage area.

Precipitation on the Forjlst varies from 15 inches per year at the lower elevations to about 60 inches per
year on the highest peaks. Most of the watercomes from snowmelt The portion of total precipitation that
occurs as snow varies from about 20 percent at lower elevations to 75 percent at higher elevations.

Water Demand

We received considerable public comment on water demand. Most commentors questioned the estimated
economic value of increased water yield that may result from timber harvest Some commentors argued
that increased water yield would be of little or no value because it would occur in the spring when there
is already excess runoff. Others argued that there are no downstream facilities for capturing and storing
the excess runoff, therefore potential downstream beneficiaries would not be able to utilize the water when
needed. One respondent argued that the complex system of water rights allocations would not allow
downstream users to claim or use the additional water.

Other commentors questioned the estimated water yield coefficients, i.e., the amount of increased water
yield that we would expect timber from harvest One commentor argued that the results of water yield tests
at the Frazier Experimental Forest should not be applied to the Forest, implying that the two geographic
regions display substantially different precip~ation regimes. Finally, some commentors criticized the water
valuation study as biased because it valued beneficial downstream uses, but appeared to ignore potential
environmental consequences of the increased water yield.

The following is a summary of the results of the water valuation research from the draft SEIS.

In the FEIS (1983), the estimated demand trend for water was based on the U.S. Water Resource Council
Report, 1975, The Nations Water Resources 1975-2000, Volume 4: Upper Colorado Region. This report
estimated that between 1975 and 2000 water demand in the Upper Colorado Region as a whole would
increase by 25%. The report concludes on page 19, that: 'The water supply in the Upper Colorado Region
is not sufficient to meet projected needs, adequate instream flows, and the terms of the Colorado River
Compact'; and on page 23 states that: 'The Continental transfer of water to large growing population
centers outside the region in eastern Colorado, western Utah, Wyoming and New Mexico will create
conflicts with projected in-basin (in-region) users over an insufficient water supply.'

A subsequent 1986 study by the Bureau of Reclamation, USBR depletion schedule, simulation model
demand input data, provides updated predictions for consumptive use requests for Colorado Basin water
in 1990 and 2000. The Bureau of Reclamation estimates of requested consumptive use are based on
historical use patterns and expected future use in light of legal entitlement, current and expected delivery
capac~, and the expected development of water-using projects. Researchers studying water values on
the Forest added the increased quantities the Metropolitan Water District in California and the Central
Arizona Project are expected to request under eXisting legal entitlements to the Bureau of Reclamation
estimates of water requested. Table 111-1 summarizes the Bureau of Reclamation projected annual request
ed consumptive use depletions by usage type for the years 1990 and 2000.

The estimated water benef~ value is the result of modeling the specific uses made of Forest water in the
river systems both on and below the Forest Water produced on the Forest could be used for local
consumption, downstream consumption, hydropower production and salt dilution. The study authors,
Brown, Harding & Payton ('Marginal Economic Value of Runoff From the Forest' May 19, 1988) derived the
water benefit values for the Forest which are shown in Table 111-2.

111-5



Basin and
Use Type

Table 111-1
Projected Annual Consumptive Use Depletions

Requested Depletion
(1000 acre feet)

1990 2000

(

Upper Basin
Lower Basin
Mexico

Total

3,893
8,828·
1,515

14,236

Table 111-2
DerivatIon of Forest Water Benefit Value

4,453
8,919
1,515

14,887

The results of the FORPLAN analysis demonstrates that the range of augmented water production varies
from 2200 to 9400 acre feet per year, or less than one tenth of one percent to three tenths of one percent
of the Forest's baseline water yield of 2,477,000 acre feet per year. Given the limited capacity of the Forest
to increase water yield, any reasonable level of increased water outflow would be expected to carry the
marginal value estimated by Brown et at. Estimates olthe marginal value of water differ slightly at flow levels
of +40 MAF to -40 MAF change from current average outflows.

Upper Basin Consumptive Use
Lower Basin Consumptive Use
Hydropower
Salt Dilution

Total In 1985 Dollars
Total In 1978 Dollars

$0.06/acre-foot
$1.20/acre-foot

$23.35/acre-foot
$13.35/acre-foot

$37.69/acre-foot
$24.60/acre-foot

c

There is considerable validity to the comments that point out the lack of data availability on effects and
associated environmental costs of increased water production. For a true economic analysis of benems
and costs, this information is necessary. The Brown study does represent the best localized source of
information on the relative benefits of increased instream flows. However, w~hout a complete accounting
of environmental costs the net value associated with increased water yield remains unsolved. Although the
percentages of possible increased water yield seem to minimize the significance of augmentation efforts,
the amounts are significant where they occur. Chapter II and the Record of Decision discuss the role of

. augmented water production in selecting an alternative for implementation.

VEGETATION

FORESTS

There are four primary types of forests in the San Juan National Forest. The largest forests, in terms of
acreage, are the spruce-fir forests, covering approximately 525,500 acres of land.

Aspen and ponderosa pine forests are almost as expansive in territory; they cover 291,000 and 300,5000 l
acres of land respectively.
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There is a mixed conifer forest type, typically dominated by Douglas-fir, which occupies approximately
223,500 acres.

Engelmann Spruce - Subalpine Fir Forests

Engelmann spruce and subalpine fir (the spruce-fir forest) forests are widely distributed on the San Juan
National Forest, and generally occur at the highest elevations, normally extending to timberline. They cover
an altitudinal zone ranging from about 9,000 to approximately 12,000 feet. The spruce-fir forests are
dominated by Engelmann spruce and subalpine fir, with Douglas-fir, white fir and limber pine occurring at
the lower eleveations of these communities. Aspen can be found throughout.

Engelmann spruce and subalpine fir are capable of forming stable stands that regenerate themselves.
They are very successful at establishing new generations of trees under the influence of their own shade.
These species tend to maintain themselves on a site until changed by an external force, such as fire. After
fire, spruce and fir are often replaced by aspen, or grassy parks which slowly succeed toward the climax
spruce-fir community if left undisturbed.

Silvicultural Characteristics

Engelmann Spruce will bear cones at 25 years of age, but maximum seed production does not.occur until
the trees are 200 to 250 years old. Good seed crops occur at 2 to 6 year intervals with seeds being
produced each year. Seedlings become established in nearly any type of seedbed, but they require shade
in order to survive. Artificial regeneration has proven to be difficult in some parts of the Forest. High light
intensities and temperature extremes cause seedling mortality.

Subalpine fir bears cones at 20 to 50 years of age with maximum seed production occurring at 150 to 200
years. Good cone crops occur about every 3 years with adequate amounts olseeds produced each year.
Fir seedlings become established on a variety of seedbeds and do well in deep shade. Subalpine fir is very
tolerant of shade, allowing it to exist in the understory of Engelmann spruce stands.

Both Engelmann spruce and subalpine fir seedlings grow slowly, reaching 4 to 6 feet in height at 15to 40
years of age in openings, and at 45 to 75 years of age in closed canopy stands. Engelmann spruce trees
grow to 18 to 30 inches diameter at breast height (dbh), and 80 to 100 feet in height when they reach
maturity at 250 to 300 years of age. Subalpine fir trees are smaller than Engelmann spruce, reaching 18
to 24 inches dbh. and 60 to 100 feet in height when they mature at 150 to 200 years of age.

Engelmann spruce and subalpine fir typically have very shallow, root systems. For this reason, both
species are very susceptible to windthrow, especially if stands are suddenly opened extensively by timber
harvest.

Engelmann spruce is susceptible to the spruce bark beetle and western spruce budworm and is vulnerable
to numerous wood rooting fungi which either kill the tree or cause it to break or fall. Infestations commonly
occur in groups of trees on more moist sites.

Since subalpine fir is highly susceptible to rot, it has a much shorter pathological age of maturity than does
Engelmann spruce.

Given the shade tolerance of Engelmann spruce and subalpine fir, coupled with their susceptibility to
insects, disease, and blowdown, many stands develop more than one age class and thus become
multi-storied and uneven-aged. Regeneration occurs almost continuously throughout the stand in open
ings resulting from blowdown or insects.
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Mixed Conifer Forests

The mixed conifer forests are generally found at lower elevations than the spruce-fir forests. They occur
at elevations ranging from about 7,500 to 10,000 feet and are composed of Douglas-fir, white fir, ponderosa
pine, limber pine, and aspen. The composition of these species within different mixed conifer forests is
highly variable. Ponderosa pine is generally more abundant at the lower elevations of these communities.

Silvicultural Characteristics

Douglas-fir is generally rated as a prolific seed producer with good seed crops being produced every 1
to 3 years and fair seed crops every year. Seeds are dispersed by wind. Douglas-fir establishes most
qUickly on sites which have partial shade and litter. This species reaches maturity at 200 years of age, with
diameters ranging between 15 and 30 inches. Mature stands can be maintained to an age of 350 to 400
years.

Douglas-fir dwarf mistletoe is one of the most damaging parasites and the Douglas-fir beetle and spruce
budworm are the more important insect enemies.

Afterfire, mixed conifer stands are often replaced by aspen stands, which will slowly succeed back to mixed
conifer forests if left undisturbed.

Ponderosa Pine Forests

(

Ponderosa pine forests are dominated by one tree species, ponderosa pine. They occur at elevations C
ranging from about 7,000 to 9,500 feet. Pinyon pine can be found at the lower elevations, while Douglas-fir ,
and white fir often occurs at the higher elevations within these communities.

Silvicultural Characteristics

Ponderosa pine is intolerant to shade. Seedlings which start under dense shade seldom survive. Some
shade, such as that produced by sheiterwood cutting, is important during the early development of
seedlings because it improves soil moisture conditions.

Trees 16 to 30 inches in diameter and 80 to 160 years old commonly produce good cone crops every 3
to 6 years. Regeneration normally occurs if a seedbed is prepared, the forest floor receives at least 50
percent sunlight, and moisture during the growing season in normal or higher than normal for the area.
Trees of all age classes grow at about the same rate, provided they have adequate growing space.
Ponderosa pine remains physiologically young and responds to thinning up to at least 200 years of age.

Ponderosa pine is considered a windfirm species; its tap root persists throughout its life. It is subject to
attack by many insects, primarily species of the genus Dendroctonus. One of the more insidious pathogens
is a root and butt rot, Fornes annosus. Dwarf mistletoe causes more damage to ponderosa pine than any
other pathogen. Because of its thick bark, mature ponderosa pines are considered very resistant to fire.

Aspen Forests

Aspen Forests are dominated by aspen trees. They are widely distributed throughout the Forest. Trees
often reach 24 inches in diameter and 100 feet in height. Aspen occurs at elevations ranging from about ('.
8,000 to 11,000 feet. ,-_
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C Silvicultural Characteristics

Aspen stand characteristics are quite varied. Because of this there is a difference of opinion among
ecologists concerning the successional status of the species. Some consider it to be only a seral species,
while others believe it to be a long-lived subclimax on many sites, and climax on others. Aspen pioneers
clearings, burns, and other disturbed sites. But then it is invaded and eventually replaced by coniferous
species on those sites where aspen is seral. Aspen appears stable, sometimes acting as climax when, in
reality, it may only be a well-entrenched subclimax stage of the surrounding coniferous ecosystem.
Throughout the Rockies, there are areas in which aspen is reproducing itself and evidence of conifer
invasion is lacking, indicating that the aspen is climax.

Aspen is generally seral to the Engelmann spruce - subalpine fir forests at higher elevations and mixed
conifer forests at lower elevations. While seral aspen stands are typically even-aged, climax stands are
characteristically uneven-aged.

Although aspen can reproduce from seed, it most commonly regenerates from sprouts (suckers) that
originate from its carbohydrate-rich root system. Suckers are stimulated by increased soil and root
temperatures caused by increases in exposure to sunlight. Because many of the suckers develop from a
single interconnected root network, aspen stands are normally composed of an aggregate of groups of
genetically identical individuals called clones.

c
Although clonal characteristics affect stand structure, varying situations can cause aspen trees to grow
in even-aged, two-storied, or uneven-aged stands. An uneven-aged stand may develop like a 'fairy ring'
where succeeding sets of suckers develop on the edge of a clone or stand. This results in concentric rings
of even-aged trees. Uneven-aged stands can develop from repeated fires in which not all of the the trees
are killed. A similar situation can result when individual trees are killed or when individual trees die from
old age, insects, or diseases. Even-aged stands result from a drastic disturbance such as intense fire or
clearcutting.

Aspen is generally very intolerant to shade and must have full sunlight to grow and reproduce. It is less
shade tolerant than any of the species with which it is normally associated.

Aspen is highly susceptible to many diseases. Decay fungi cause the greatest losses and are responsible
for shortening the rotation age. Except for isolated cases, insects are not normally a major problem in
aspen.

CURRENT CONDITION OF THE FORESTS

In the late 1800's on what is now the Forest, logging took place to support ranching, mining activities, and
the extension of railroads into the area. Logging was first concentrated in low elevation areas and
ponderosa pine was extensively harvested. Logging began to expand further using railroads and truck
roads for access. Following World War II, an aspen mill was established in Mancos. The mill utilized stands
of aspen located north of the town. Later, new mills were established in Durango, Dolores and Pagosa
Springs and began to access the higher elevation spruce and fir stands. Trucks slowly replaced the
railroads as the principal means of log transport and extensive road networks were developed. Annual
harvests in the 1960's and 1970's averaged 65 MMBF per year, much more than the historical average of
20-30 MMBF. Since the late 1970's, annual harvest rates have dropped to a 23 MMBF average.

The current distribution of forest vegetation reflects 90 years of past management activities. Table 111-3
depicts the current distribution of forest stand successional/structural stages. The table also summarizes
the acres of non-forested cover (meadow) types present on the Forest. The distribution and interspersion
of forest and non-forest cover types is most important from the standpoint of wildlife habitat quality. The
Forest has excellent interspersion of cover and openings in some areas; other areas of the Forest contain

III - 9



large continuous forest cover with little or no interspersed meadow. The acreage of forested cover types C
within each structural st13ge is somewhat different than described in Chapter III of the FEIS (1983). The
basis for the revised information in Table 111-3 is.the recently completed (1988) Stage I timber inventory.

Table 111·3
Distribution of Timber Types by Successional/Structural Stage

.Structural Stage

Timber Type

Total for Forest

Douglas-Fir/
Mixed Conifer
Spruce/Fir
Aspen
Ponderosa Pine

Subtotal

Non·Forested Cover Types

Meadows/Grassland
Oakbrush
Pinyon-juniper
Riparian
Sagebrush
Water
Other

Total

Early

2.58
45.96
11.58
40.55

100.68

162.68
106.74

5.08
40.09
12.47

2.25
191.89

521.20

Intermediate

51.98
75.79
99.58

184.88--
412.23

Late

168.73
403.82
179.98

75.19

827.72

Mature/
Old Growth

36.50
230.00
161.50

27.50

455.50

** Mature/old growth is a subset of the late structural stage

The effects of past management activities .(timber harvests) are most noticeable in the ponderosa pine
type. One·hundred years ago, the Forest contained extensive tracts of old-growth 'yellow bark' pine.
Continuous harvesting of ponderosa pine since the early 1900's, and Mountain Pine Beetle infestations,
have reduced the maturEl/old.growth component to less than 10 percent of the species acreage represen·
tation. Timber harvesting in the spruce-fir type has changed the structural diversity of some large, relatively
homogeneous tracts of the Forest and harvesting of aspen has helped perpetuate the species where not
self regenerating. The result has been, generally, to create more diversity in certain areas of the Forestthan
might have resulted if no timber harvest had taken place. In some areas of the forest, harvests substantially
changed the forest characteristics realtive to the surrounding landscape.

Table 111-3 tabulates the current acreage in the three structural stages of aspen stands. Of the total 291 ,140
acres of aspen, about 99,600 acres (34 percent) are in an intermediate structural stage, close to 180,000
acres (62 percent) are in a late successional/structural stage and only 4 percent of the cover type is in an
early successional stage. A total of 161,500 acres (55 percent) is classified as mature/old·growth aspen.
The Forest·wide structural diversity of aspen has changed little despite 40 years of harvesting. We have
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treated close to 50,000 acres of aspen using commercial and non-commercial harvest methods during the
time period 1950to 1990. The treatments have however, maintained or perpetuilled more ofthecover type
than would have remained in absence of harvests. The harvests have also provided for an increase in
horizontal diversity by increasing the balance of acres in early and intermediate structural/successional
stages.

Past management activities have affected the approximately 200,000 acres of conifers. But despite past
management activities, the overall Forest conifer cover type is towards more habttat in late successional
stages.

Natural successional vegetation changes are taking place in the Forest's rangeland and forest communi
ties. First, in some areas of the forest, coniferous trees are slowly replacing aspen. Aspen can be
perpetuated by natural events such as fire, and by management activities including timber harvest. The
second change taking place on the Forest is the aging of vegetative communities and their succession
to later successional/structural stages. Continued succession, in absence of timber harvest or fire, will
result in slow conversion of seral cover types to more shade tolerant climax species such as the spruce
fir types. The third successional change is the conversion of grassland communities to forest communtties.
This is occurring on some of the low elevation grasslands which are being replaced by trees such as
pinyon/juniper and ponderosa pine.

These natural successional changes can have long-term implications for the management of the Forest
and use of its resources. Aspen, for example, presently adds to the diversity of forested lands and benefits
both wildlife and people. Aspen is an important habitat component and provides browse for big game
animals, particularly along the paths that animals take in migrating between summer and winter ranges.
People like the color and appearance of aspen in the landscape. The fall colors of aspen attract recreation
ists to the area, and this, in turn, provides economic benefits to local communities.

Approximately 35 percent of the Forest land is occupied by stands which are characterized as 'mature/old
growth'. Within 50 years the mature/old-growth component will increase to almost 60 percent of the forest
lands. The amount of forage for big game species on transitory range will be reduced, and the abundance
of habitats which support late successional wildlife species will continue to increase. In previous decades,
timber harvest replaced wildfire in shaping the diversity of the forest and maintained what may have been
the natural balance and distribution of tree species and structural stages on the Forest.

Mature and 'Old-Growth' Forests

Old-growth timber is an important part of the ecosystem because it represents the climax of natural
succession. Old-growth forests are not characterized merely by the presence of old trees. A more impor
tant element is that they have achieved a delicate balance of biological forces that keep the soil, water,
insects, mammals, birds, grasses, shrubs, and trees in a natural, perpetuating condition. Many species of
plants and animals depend to some degree on old-growth conditions for their survival, and some require
large undisturbed areas of old-growth.

Description

Old-growth ecosystems are distinguished by trees of many age classes and specific structural attributes.
Old-growth encompasses the later seral stages of stand development that differ from the early stages in
the following characteristics:

1. Larger than average trees for species or stte
2. Variations in tree size or spacing
3. Accumulations of large, dead, standing and fallen trees
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4. Decadence in the form 01 broken, rounded or deformed tops
5. Mu~iple canopy layers
6. Canopy gaps and understory patchiness
7. Rates of change in composition and structure are slow

Sporadic, low to moderate severity disturbances are an integral part of the internal dynamics of old-growth
forests. For example, canopy openings that result from the death of overstory trees often give rise to
patches of small trees, shrubs, and herbs in the understory.

Attributes of old growth forest ecosystems are composition, structure and function. Composition refers to
the various components of an ecosystem, including plants, animals, standing dead trees and down woody
material. Structure refers to the spatial arrangement and size of the various components of an ecosystem,
such as the size and spacing of trees, and the heights of the various canopy layers. Function refers to how
ecosystem processes, such as production of organic matter, nutrient cycling and nitrogen fixation are
accomplished, and the rates at which they occur. Structure and function of old growth ecosystems are
influenced by size and landscape position.

Distribution

We received some comments on the draft SEIS questioned the process used to determine the amount and
distribution of mature and old growth timber. In general, the comments questioned our using age cl<\ss
characteristics exclusively to define mature/old growth forests and the age classes used to characterize
these forests. Some requested not harvesting old growth, partiCUlarly ponderosa pine, until we complete
the old growth survey currently in progress.

The mature and old growth inventory in the draft SEIS was an estimation based on existing timber inventory
information. However, we believed the estimates are sufficiently accurate to provide a relative indication
of the amount and distribution of mature/old growth forest. This initial survey is being replaced with a very
detailed and comprehensive Old-growth study. The study involves developing a more comprehensive
description of old-growth characteristics, undertaking a more intensive survey of existing and potential
old-growth habitat, 'and incorporating the study findings in project decisionmaking.

For informational purposes we continue to display the summary statistics from the draft SEIS in this final
SEIS in Tables 111-3 and 111-4. Figure 111-1 and Table 111-4 display the percentage of mature/old growth that
would be suitable for timber activities under the 1983 Forest Plan.

MEADOWS AND GRASSLANDS

Grassland and meadow vegetation types are interspersed with most,of the vegetation types throughout
the Forest, interspersed with most other vegetation types, and occupy approximately 8.7 percent of the
Forest. Many of these open parks may be the result of historic fire. The forage produced in the grassland
and meadow vegetation types enhances visual diversity. Management of this resource is typically directed
at increasing both forage quantity and quality.

It is not expected that any of the activities proposed in the alternatives will affect the eXisting meadows and
grasslands substantially.
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Figure III-I (a):
Mature and Old-Growth Forest Type

(Sprucelfir - 525,000 Acres)

Seed/sap and Pole timber (9%)
~~~ (45,000 Acres)

Mat.lOld-growth Acres (Suitable)
(8%) (44,000 Acres)

Mat./Old-growth Acres (Unsuitable)
(35 %) (186,000 Acres)

Figure III-I (b):
Mature and Old-Growth Forest Type

(Mixed Conifer- 223,500 Acres)

Seed/sap and Pole timber (2%)j (4,000 Acres)

~.
<I- Mat./Old-growth Acres

(Suitable) (3%)
(7,500 Acres)

Mat./Old-growth Acres
(Unsuitable) (13%)

(29,000 Acres)
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Figure m-l (c):
Mature and Old-Growth Forest Type

(Aspen - 291,000 Acres)

(

(

Mat./Old-growth Acres
(Suitable) (24%)
(67,500 Acres)

~~~ise~e~dI~sia~p~a~n~d~p~ole timber (30 %)~ (87.500 Acres)

Figure III-I (d):
Mature and Old-Growth Forest Type

(Ponderosa pine - 300,500 Acres)

(76,000 Acres)

~Mat.lOld-growth Acres (Suitable) (2%)
(6,000 Acres)

Mat.lOld-growth Acres (Unsuitable) (7%)
(21,500 Acres)
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Total Acres

Total Sawtimber Acres

Total Mature/Old-Growth Acres

Table 111-4
Mature and Old·Growth Timber Stands

SPECIES/COVER TYPE

Spruce/Fir Mixed Aspen Ponderosa
Conifer Pine

525,500 223,500 291,000 300,500

480,500 219,500 203,500 224,500

230,000 36,500 161,500 27,500

Mature and Old Growth Timber -

Within Areas Suited for Timber
Production -1983 Forest Plan

Within Areas NOT Suited
for Timber Production
1983 Forest Plan

44,000

186,000

7,500

29,000

67,500

94,000

6,000

21,500

Mature/Old-Growth 44% 16% 55% 9%
as % of Total

C Mature/Old-Growth 48% 17% 79% 12%
as % of Sawtimber

Mature/Old-Growth - % 19% 21% 42% 22%
w/in Suitable Timber Base
1983 Forest Plan

RIPARIAN AREAS AND WETLAND

The riparian vegetation type is an association of plants occurring on approximately 2.1 percent of the
Forest in areas of continually high water tables. These areas are typically located adjacent to streams and
around natural springs, lakes, bogs, or man-made reservoirs. While not extensive on the Forest, they
represent a unique and delicate habitat for certain wildlife species and serve as sediment traps that purify
overland water runoff. The riparian type also provides visual diversity along many streams.

Riparian zones can be identified by the presence of vegetation that requires free or unbound water or the
presence of conditions that use more moisture than normal (Thomas et al. 1978). Riparian zones are
streams, lakes and wet areas, and adjacent vegetative communities which are predominantly influenced
by their association with water (Riparian Habitat Subcommittee of the Oregon/Washington Interagency
Wildlife Committee (R.H.S.) 1979). Riparian zones are characterized by species and/or life forms that are
different from those of the immediately surrounding non-riparian climax community (Lowe 1964, as cited
by Brown et al. 1977).

At the present time, an effort is under way to catalog, type, map and inventory the Forests' riparian areas
(aquatic ecosystems and riparian ecosystems). Until these inventories are completed, available historical
data and monitoring results will be used to address the current conditions of these habitat types.
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The riparian areas on the Forest vary considerably in terms of diversity, stratification and condition, ranging C
from grass/forb/willow communities to shrub/deciduous tree/conifer communities. Based on historical
data, the condition of these riparian systems appears to range from fair to good. These conditions can be
affected by timber sales; although, very little riparian area would be affected by timber management
activities.

BIOLOGICAL DIVERSITY (New Section since 1983)

Scientists and the public are becoming increasingly concerned about the rapid and large-scale changes
in the natural diversity of life on Earth and the potential effects of changes in diversity on the quality of the
environment and human life. The goal of the Forest Service is to conserve the variety of life and its myriad
processes in the nation's forests, and to sustain production of the goods and services the rich variety of
forest species and communities provide for people.

Definition

The National Forest Management Act defines diversity as the distribution and abundance of different plant
and animal communities and species within the area covered by a land and resource management plan.
Biological diversity is the variety of life in an area, including the variety of genes, species, plant and animal
communities, ecosystems, and processes through which individual organisms interact with one another
and their environments.

The National Forest Management Act directs the Forest Service to deal with diversity in the following way:
'Forest Planning shall provide for diversity of plant and animal communities and tree species consistent
with the overall multiple-use objectives of the planning area. Such diversity shall be considered throughout C'
the planning process....For each planning alternative, the interdisciplinary team shall consider how diver- ..
sity will be affected by various mixes of resource outputs and uses, including proposed management
practices.' (36 CFR 219.26)

Background

Public interest in biological diversity on the National Forests reflects increasing concern about the rate of
species extinction, reductions in the genetic richness within species, simplification of ecological systems,
and the environmental, social and economic impacts all this may have on current and future generations
of people.

Many factors influence the biotic diversity of an area. Soils, land form, topography, waters, and local climate
are especially important influences on biotic diversity. The richness of different species and biological
communities mirrors the variety in physical environments. Together, the physical factors and biotic rich
ness only establish the potential diversity of an area. Actual diversity also is affected by the history of natural
events, including fires, storms, disease epidemics, the appearance of new species, and human factors,
such as logging, reforestation, urban and hydropower development, and hunting.

While nature is constantly changing the diversity of an area, the demands of growing human populations
mean that choices must continually be made - choices about what parts and processes of ecosystems
should have highest priority for conservation and how to blend their perpetuation with other socially
desirable goals.

The Forest Service views preservation of biological diversity as a multiple-use issue. The Forest Service
is committed to using land and resource management strategies which conserve biological diversity as .'
an integral part of sustaining overall muniple-use of the Forests. The agency is currently studying ~anaged- l
ment practices and silvicultural systems to determine how best to enhance habitat for some species, an
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not jeopardize others. As new information and knowledge becomes available, we are committed to
adjusting our management practices and strategies to continually perfect our ability to conserve biological
diversity on National Forest System lands.

To maintain and improve the overall biological diversity of the Forest, we are continuing the following
practices:

1. We are actively regenerating some aspen stands to maintain healthy and vigorous aspen in the
environment. For example, we have regenerated some dry site aspen on the Glade portion of
the Dolores District as a means of maintaining aspen as a viable component within the Pon
derosa pine, oakbrush, and grassland plant communities. Aspen is the only deciduous tree
species present: it provides unique wildlife habitats in this area.

2. An intensive old growth inventory process is refining our knowledge of the extent, condition, and
distribution of old growth stands on the Forest. Currently Ponderosa pine is being inventoried.
The next species to be inventoried will be Douglas-fir.

3. A riparian inventory is being conducted to comprehensively determine the condition and trend
of riparian habitats. Inventory results will be used for monitoring and to develop an action plan
to improve coordination among all management activities so as to enhance riparian habitats.

4. We are making detailed cumulative effects analyses of sensitive areas to ensure that manage
ment activities do not degrade ecosystems.

5. In addition to wilderness, wilderness study areas, wild and scenic corridors, and research
natural areas, large, contiguous portions of the Forest are being managed as non-roaded, and
not subject to timber harvest.

6. Management area prescriptions include guidelines to ensure that we leave one-four tree snags
in every acre of land we do work in. Snags provide important habitat for a variety of animal and
plant species: they allow us to increase biotic diversity.

Biological diversity includes several biological components. (Draft Biological Diversity Assessment, Rocky
Mountain Region USDA Forest Service 11/90; page 3). Several ofthese components, genetic diversity and
species diversity, are discussed in this section and the Environmental Consequences section of Chapter
IV. Diversity is also addressed in the sub-sections dealing with Vegetation and Wildlife and Fish because
it it is important to the assessment of environmental impacts on those resources.

Genetic Diversity

The long term survival and well being of plant and animal species depends upon their genetic make-up
and particularly their genetic diversity. A varied gene pool prOVides building blocks for individuals within
a species to evolve and adapt to environmental stresses caused by ever changing natural environmental
conditions.

Genetic diversity is important not only within populations, but also between different populations. Some
populations may contain unique genetic material not found in other populations. Different populations
might contain the same types of genes but they occur in different frequencies. Preservation of genetic
diversity within and between populations of species is very important.

Timber harvesting can increase or reduce the genetic diversity of plant and animal species on the Forest.
Prior to the 1960's, selective cutting of trees of superior form on private and public lands was not
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uncommon. This practice reduced genetic diversity in these areas by removing the superior gene of these
trees from the forest. Large scale clearcutting of conifer stands which regenerate through seed cast from
the surrounding trees maintains the genetic diversity of forest stands. If these clearcuts are also replanted
with seedlings whose seed comes from other sites, the genetic diversity of this site will increase. (La Farge,
'Clearcutting: The Regeneration Method Of Choice When Managing For Genetic Diversity', Genetics!
Silviculture Workshop proceedings, USDA, August 27-31, 1990.) Natural regeneration maintains the level
of existing genetic variability on the site. Past timber management on the Forest included some clearcutting
and planting of conifers, but a significant increase or reduction in genetic diversity has not resulted since
only a very small percentage of the Forest was involved..

Species Diversity

Species diversity includes the variety of living organisms found in a particular place, including the plants,
animals and microorganisms. Species diversity on the Forest is very high due to the wide variety of
vegetative communities that exist and the associated habitat that they provide. Different species of plants
and animals are adapted. to the different successional stages that exist within the different vegetative
community types. Insuring that forests have a number of these different successional stages and commu
nity types will maintain or increase. species diversity on the Forest.

(

Timber management activities can affect species diversity within vegetation communities. A common
example of this occurs when rare plants which occupy a small niche are eliminated by extensive modifica
tion of their habitat. On the other hand, timber harvest activities can maintain or perpetuate species
diversity. For example, timber harvest activities which alter an older forest stand to an earlier stage in its
development typically increase species diversity simply because more kinds of species exist under an
open forest canopy than do in the closed, darker forest environment. C
RISK OF WILDFIRE, INSECT INFESTATION AND DISEASE

The environment can be altered by fire. Lightning-caused fires blacken forested slopes and rangelands.
Fire can completely destroy stabilizing vegetation that protects water quality in canyons and along
streamsides. Once the stabilizing vegetation is gone, water movement may cause massive earth and rock
movement. Streams and canyons may become choked with debris and the water may carry heavy
sediment loads for several seasons.

Historically, fire suppression has been a normal Forest Service activity. Fire suppression over many years,
particularly in the urban-wildland interface, has resulted in abnormal accumulations of slash from old
harvest activities and the natural bUildup of dead and down woody material resulting from forest growth
and decay processes. As a result, all the forests are more susceptible to wildfire, with ponderosa pine
forests probably being the most susceptible.

There are minor differences in the susceptibility of the forests to wildfire. The ponderosa pine forests are
more susceptible to wildfire than are the spruce-fir, aspen or Douglas-fir (mixed conifer) forests, primarily
because these occur on relatively drier sites.

Other than humans, the most important biotic agents influencing forest dynamics are forest insects and
diseases. On the San Juan National Forest, the insects and diseases having the greatest influence are the
spruce beetle, mountain pine beetle, western spruce budworm, and dwarf mistletoe. Outbreaks of these
pests begin in large areas of homogeneous forest cover referred to as 'monocultures.' The outbreaks
usually begin when trees become weakened by competition or stressed by an environmental factor such
as drought.
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As the forest cover types grow into the old growth/mature age classes, they become more susceptible to
attack by insects and diseases. The greater the percentage of forest in the old growth/mature age classes,
the greater the potential for pest outbreaks. Often when large scale epidemics occur, pest populations spill
over into adjacent forested areas and can cause significant 'damage to stands considered resistant to
endemic insect or diseasepopulations."

Epidemic pest populations can result in vast areas of dead trees which contribute to the fuel loads of the
forest and may increase the probability of wildfires. In many cases, insect and disease epidemics have
played a significant role in creating diversity by killing off overstory trees, leaving the forest area in earlier
successional stages. Forest pest outbreaks usually cause an increase in both horizontal and vertical forest
diversity by creating a mosaic of species and age classes.

More than one:third of the total forested area of the San Juan National Forest is in the mature/old-growth
age classes.

There are minor differences in the susceptibility of the forests to insects and diseases. The spruce-fir and
ponderosa pine forests are more susceptible to insect invasion (through bark beetles) than most of the
other forests at the moment, primarily because the bulk of these forests are in older age classes. The
ponderosa pine forests are subject to mistletoe infections because they are multi-storied. Mistletoes
propagate best where the seeds they shoot out have a good chance of landing on the branches of adjacent
trees. These chances are increased considerably in stands of multi-storied trees.

At the same time, susceptibility to insect and disease problems has decreased (in comparison to what
occurs in the undisturbed forest) because silvicultural activities have regenerated old, decadent stands,
reduced stocking levels in stands, and increased their vigor. Current management also has broken up
large contiguous acreages of homogeneous size classes which would normally allow insect or disease
epidemics to spread over very large areas.

Cumulative Effects - Current and Foreseeable Activities on Adjacent Lands

In recent years, few environmentally disturbing activities have taken place on the lands adjacent to the
National Forest. In general, local community growth has slowed. The only major development activities
taking place in the area are the McPhee Reservoir and Recreation Complex in the Dolores area and oil and
gas development within the northern portions of the San Juan Basin. There are no significant develop
ments presently occurring on the Forest.

An environmentally disturbing activity planned on lands adjacent to the National Forest is the Animas-La
Plata Reservoir. It will be located on State land south of the town of Durango. The proposed reservoir site
occupies key elk winter range.

Future activities proposed in the alternatives include changes in the allowable sale quantity (ASQ), the
amount of land suited for timber production, and the amount of local road constructed.

SOCIAL AND ECONOMIC SETTING

In the seven years since the Forest Plan was implemented, unemployment rates have changed. The
following section replaces the discussion of employment and income on page 111-11 of the FEIS.
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Employment and Income

The unemployment rate of the local economic impact area has decreased from 8.2 percent in 1980 to 7.4
percent in 1990. This unemployment level is slightly higher.than the,current Colorado rate of 5.8 percent.
About 28 percent of total area employment (about 7,25() jobs) is directly or indirectly associated with the
activities and outputs of the Forest. Retail, tourism, and agriculture are the. major areas of employment.

The communities of Pagosa Springs, Mancos, and Dolores rely heavily on the natural resources of the
Forest for continuing employment. Due to their broader economic base, Durango and Cortez are less
dependent on the Forest resources.

RESOURCE ELEMENTS

One point raised by the. Secretary's 1985 .Decision on the administrative appeals of the Forest Plan was
the demand for the resources and services from the Forest. In the Decision letter, the Secretary raised the
question: .

'Are the non-timber multiple-use benefits to be achieved through the timber program really needed?
Do projections of demand for these non-timber objectives support the need for the Federal expendi
tures required to achieve them?' (1985 USDA Decision, p. 9)

To respond to this inquiry, we reevaluated resource demand to determine whether demand changes have
occurred since the original projections were developed in 1980, The new resource demand projections
more accurately reflect the current economic relationship between the commercial timber sale program
and the Forest's capacity to meet other multiple'use objectives.

In general, the analysis establishes that there exists very little opportunity to meet mUltiple-use objectives
through the commercial timber sale program. Demands for livestock forage, wildlife habitat, developed
recreation, and dispersed recreation can be met without additional multiple-use benefits produced by the
commercial timber sale program. However, the demand for water produced by.the Forest is expected to
exceed the supply by a significant amount. Following isa discussion of the revised resource demand
projections.

RECREATION

The information presented here supplements FEIS Chapter III, pages 111-22 through 111-28. The recreation
demand trends replace those displayed on pages 111-25, 111-28, and pages J-11 through J-15 of Amendment
#1 of the Forest Plan (the 'Recreation Appendix') dated 7/30/86.

Some reviewers of the draft SEIS and proposed amendment questioned whether timber harvest and the
associated visual effects are detrimental to the recreation experience on the Forest and, ultimately, to
recreation derived income. Because a perception of 'naturalness' in the recreation environment is impor
tant, recreation and scenic values are considerations woven into all resource management activities on the
Forest.

(

c

•

The Forest Plan has two important sections that govern recreation management and its relationship to
other resources on the San Juan. The first is Forest direction, which provides Forestwide conditions that
will be maintained for recreation, cultural, visual, and wilderness resources wherever they are found on the
Forest. The second is Management Area Direction, which encompasses 20 specific integrated multiple
resource prescriptions that detail activities designed to achieve particularobjectives on a particular land l
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area. Each prescription contains specific guidance for managing the recreation, cultural, and scenic
environment.

Southwest Colorado's economy depends heavily on recreation and tourism. The Forest is important as
both a primary destination and as a 'backdrop' for other destinations like the Durango and Silverton Narrow
Gauge Railroad and the Purgatory Resort. The rugged beauty of the mountains and the Forest provides
the basis for a number of recreational activRies. The maintenance and perpetuation of this natural beauty
of the Forest is vital to the area's recreation and tourist industries.

Each year an estimated 1.3 million persons visR the Forest. The principal recreation activities are camping
(32 percent), pleasure driving (17 percent), hunting and fishing (15 percent), and downhill skiing (8
percent). Other important activities include hiking, snowmobiling, horseback riding, cross country skiing,
and backpacking.

Dispersed recreation is the only element of the recreation'programthannay be affected by the alternative
proposals addressed in Chapter 11. Developed recreation and downhill skiing are addressed in this final
SEIS only to the extent that they are included in the economic analysis of the alternatives and because
their total value relative to the outputs may change. Wilderness recreation is addressed only in as much
as R might be affected by displaced use from areas lost from the semi-primitive 'ROS' classes.

Recreation Demand

Projected Demand (1983 FEIS)· and Actual Use Compared

The top haW of Table 111-5 displays the recre.ation use projections from the 1983 Forest Plan FEIS. The
bottom half of this table presents the actual level of recreation use, reported in five year intervals, for the
two decades just before and immediately after the Forest Plan's approval.

Table 111-5 shows that actual recreation use forthe period the Plan has fallen 35 percent below the 1983
projections. This disparRy suggests that the 1983 FEIS anticipated recreation use may have been overstat
ed and thatthe projection errors are increasing. This does not mean that recreation use has decreased;
only that the growth rate was not as great as originally predicted.
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Table 111-5 C
Projected Recreation Use, FEIS (1983)

Compared to Actual Recreation Use Selected Years.

(MRVD's/yr.)"
Projected (FEIS)

TYPE OF USE
Year Developed Dispersed Wilderness"" Total
1980 612 873 139 1624

1986-95 882 1305 165 2483
1996-05 1521 1800 254 3782
2006-15 1955 2190 326 4730
2016-25 2507 2530 385 5730
2026-35 2800 2810 439 8397

Actual Use
Year Developed Dispersed Wilderness Total

1960 260 668 not est. 928
1965 262 636 49 947
1970 403 690 63 1156
1975 482 916 150 1548
1980 612 .873 139 1624
1985 667 829 190 1686
1987""* 679 1030 99 1808

* MRVD's - Thousands of Recreation Visitor Days per Year.
** the Forest portion of combined projection of RVD's in Lizard Head Wilderness on San Juan and

Uncompahgre NF's, and projected RVD's in Weminuche and South San Juan Wilderness on
the San Juan and Rio Grande NF's

*** Includes McPhee reservoir complex C
A strong correlation exists between historical population change and the change in historical recreation
use. The first decade (1991 - 2000) revised recreation demand projections in Table 111-6 are based on the
assumption that the change in Forest recreation demand is proportionate to projected population change
in the counties and four states representing the geographic origin of most Forest users. For the year 2000,
and beyond, recreation use projections are based on the assumption that population in the local area of
influence and the four-state regional area will grow somewhat fasterthan the population growth projected
for the western U.S. -- but not at a rate reflective of past growth.

Table 111·6
Revised Recreation Use Projections (Demand)

(1000's of recreation visnor days/yr.)
Developed Dispersed WildernessYear

1985-1987 ave.
1990
1995
2000
2010
2020
2030

673
780
890

1000
1130
1280
1445

930
1085
1230
1385
1565
1770
2000
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144
170
190
215
245
275
310

Total

1747
2030
2310
2600
2940
3325
3755
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Recreation Opportunity Spectrum and Projected Dispersed Recreation Use

On the Forest, recreation settings "are managed to provide opportunities for a wide variety of experiences.
The setting components necessary to produce recreation experience opportunities that include physical,
social, and managerial attributes are as follows:

Selling Components

Physical
Natural forest setting (environment)

Facilities such as campgrounds, roads, trails

Social
Relative number of people, congestion

Competition for space "
Behavior of groups

Activities
Available information

Management
Condition of Facilnies

Regulations
Responsiveness to needs

Perception of land stewardship

The setting componentshave been organized into the Recreation Opportunity Spectrum (ROS). The ROS
provides a framework for defining or describing different classes of outdoor environments, activities and
experience opportunities. The principal classes, as related to the Forest, include primnive, semi-primitive
non-motorized (SPNM), semi-primitive motorized (SPM), roaded natural (RN), and rural. See Appendix D,
Glossary for definnions of the ROS classes.

In areas managed under ROS, timber and other management activities must meet the criteria for the ROS
class of the area. For example, in areas designated as primnive, appropriate access should only be by cross
country travel. Another example is visual qualny objectives which are preserved in classified wilderness areas·
and retained in nonclassified Forest areas so no management activities should be noticeable by the casual
forest visitor. If the ROS criteria cannot be met, a change in ROS class or mitigation will be required.

Dispersed recreation demand was projected in terms of ROS classes. The dispersed recreation data for 1986
provided the basis for dividing dispersed recreation use into the various ROS classes. Appendix B describes
in detail the procedure used. Table 111-7 presents the results of these projections.
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Table 111·7
Projected Dispersed Recreation Demand by ROS Class

(

Recreation Supply

Midpoint
10 Year

Period

current yr.
1995
2005
2015
2025
2035

(MRVD's/yr)

Prim/SPNM SPM RN/Rural

229 336 263
300 440 340
380 560 445
430 635 500
490 720 560
550 810 640

The Forest Plan dispersed recreation standards and guidelines define recreation supply as the number of
recreation visitor days the Forest can accommodate in one year (Chapter 111- Forest Plan). Supply capacities
are based on the managed capacities for the current ROS class acreages. Table 111-8 compares this revised
recreation capacity to the capacity level estimate for the 1983 FEIS.

Table 111·8
Maximum Recreation Capacity Compared to Benchmark Level, 1983 FEIS

(RVD Capacity, MRVD's/yr) CMidpoint
10 Year ROS Classification* REVISED TOTAL
Period Prim/SPNM SPM RN/RURAL TOTAL FEIS 1983

1995 1600 1550 6550 9700 24010
2005 1600 1590 6550 9740 24010

2015-2035 1600 1800 6550 9950 24010

* See glossary, Appendix D for definition of ROS classes.

Recreation Demand and Supply Compared

Using recreation supply, depicted in Figure 111-2, as an indicator, the Forest contains ample dispersed
recreation capacity to meet reasonable expectations of future use. However, projected recreation use within
the primitive and semi-primitive ROS classes (excluding wilderness) may begin to approach potential capacity
by the end of the fifth decade.
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Figure 111-2
Dispersed Recreation

~ Supply (Thousand Recreation Visitor Days per Year)

[Ill Demand (Thousand Recreation Visitor Days per Year)

c

~

crl

~ 4000

g!, 3500
crl

'2 3000
o
~ 2500
:>
§ 2000

:;::;

gl1500
~

u
~ 1000

-g 500
crl
Ul

6 0+-=
..c
I- 1995 2005

Year
2035

WILDUFE AND FISH

This section supplements the discussion of Wildlife and Fish pages 111-43 through III-52, Chapter III FEIS
(1983). Wildlife and Fish related recreation demand estimates were also updated.

Wildlife

Habitat effectiveness is a factor of available forage, cover and human disturbance. Wildlife species that are
displaced or disrupted by daily human activities cannot fully benefit from natural or induced habitat diversity,
cover or forage. Without a sufficient degree of habitat effectiveness, these animals may be displaced to
adjacent areas; some of these areas may be undesirable or unacceptable due to conflicts with other
resources and/or management.

Human presence in the area and Forest management activities have resulted in some changes to the normal
wildlife population. For example, winter ranges on lands outside of the National Forest, BlM and State lands
to are diminishing due to human occupation and development. Predator populations have been reduced or
eliminated. Elk populations have increased and are putting more pressure on winter ranges.

An important objective of wildlife habitat management on the National Forests is to maintain and enhance
habitat diversity. This objective serves the long-term goal of maintaining viable populations of all desired
species. For wildlife, habitat diversity provides habitat structure and composition, resistance against epi
demics, and resilience after disturbance.
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The structural makeup of a vegetative community (vertical diversity) and the overall makeup of numerous (
. vegetative communities within a large geographical area (horizontal diversity) contribute to the level and mix

of species richness. A forest ecosystem that provides a variety of vegetation structural stages in proper
distribution, size and diversity is one that will furnish habitat for the greatest number of species. A very close
relationship exists between vegetation diversity, wildlife diversity and species richness.

Timber harvesting that took place on the San Juan National Forest from the late 1950's through the 1970's,
has had long-term effects on wildlife habttat diversity. This is due to the emphasis placed at that time on
clearcutting as the dominant harvest technique. Habitats for early and mid-successional species have
increased, while habttat for late successional species has decreased. Roads have decreased habitat effec
tiveness for elk (an early successional species) due to their sensttivity to human activity. Road closures reduce
this negative impact.

The public has expressed a high level of interest in and concern about the Forest's big game management
program, specifically for elk, deer and bighorn sheep. Some respondents to the draft SEIS requested further
discussion of the potential effects of timber activities on big game habitat, particularly winter range. On lands
within the San Juan National Forest, opportunities to increase habitat carrying capacity for deer and elk
through a commercial timber sale program are Iimtted. The majority of commercial timber lands lay on the
higher and more moist summer ranges. However, the crttical ranges for big game are the lower and dryer
winter ranges, of which only a small portion of the total winter range in the planning area is located on National
Forest System land. The majority of winter range is on State, private and BLM administered land. The
relationship between timber harvest and habitat is discussed in detail in Chapter IV of this SEIS.

The Forest works cooperatively with the Colorado State Division of Wildlife in big game haMat improvement
projects, such as prescribed fire, which improves the age-class distribution of stand diversity and suttability
of winter range. Winter range habitat capability is the limtting factor for the elk and deer population. The Forest C
contains approximately 650,000 acres of big game winter range, and 95,000 of these acres are classified as
key winter range. Key winter range on the National Forest is currently being used at capacity.

Figure 111-3 displays the distributionof Forest Service identified key winter range. Also included in Figure 111-3
is the Colorado Division of Wildlife severe winter range and concentration areas. Winter concentration areas
are areas of high density animal use in at least half the winters. Severe winter range is where most animals
are located in the worst 2 winters out of 10. Key winter range is that portion of the winter range that is subject
to concentrated use, and is used every year. It normally shows signs of excessive use because of the
frequency and intensity of use.

Some general assumptions concerning future wildlife management on the Forest are listed below:

Future consumptive and non-consumptive use of wildlife on Federal lands is expected to increase
and to meet or exceed the available supply.
Specifically, big game hunting is expected to continue to decline nationally, but is expected to
increase on public lands due to the relative ease of access.
Small game hunting is expected to become more popular and this will require additional mainte
nance and improvement of small game habitat.

-- The Forest Service is expecting to be called upon to improve the quality of big game winter range
on the Forest as increasing amounts of winter range on private land is lost to development.
Non-consumptive uses of wildlife such as viewing, bird watching and photographing is expected
to increase.
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Fish

The Forest's primary game fish are brook, brown, rainbow' and cutthroat trout. Non-game fish species include
suckers, dace and sculpin. Aquatic and semi-aquatic macroinvertebrates are an integral part of the aquatic
resources and provide the major food source for the fisheries resources throughout the Forest.

In 1987, cold water fishing on thEfForest accounted for 130,000 recreation visitor days (RVD's) and made up
about 9 percent of the total recreation use of the Forest.

The Forest has approximately 281 perennial fishing streams totaling about 1,080 miles, 94 natural lakes and
10 reservoirs. Many of the streams provide low productivity fisheries because of steep gradients and high
annual fluctuation of flow. Most of the natural lakes on the Forest are in wilderness areas, thus providing
limited opportunities to improve cold water fish habitat due to remoteness and restrictions on the use of
mechanized equipment.

The Comprehensive State-wide Wildlife Management Plan for National Forest System Lands in Colorado sets
priorities for fish habitat programs. The management of fish habitats is an on-going effort of the Forest in
cooperation with the Colorado Division of Wildlife. Management programs are directed toward improving
riparian habitat, bringing stream fisheries up to their potential productivity and identifying non-inventoried
pond and lake sites where fish habitat may be improved. .

The general assumptions concerning future fishery management on the Forest are as follows:

(

Fishing pressure is expected to continue to increase and specRic fish habitats in the wilderness
are expected to become over-used.
More uniform distribution of fishing pressure on fish habitats is expected to be needed to effectively (.
use the habitats' limited potential.
It is expected that the Forest Service will be called upon to provide quality fisheries in low elevation
ponds and lakes.

Our knowledge of the current condition of the Forest's aquatic habitat is increasing. The above mentioned
inventories will add to this knowledge as will recent aquatic inventories completed in support of site specific
project work.

Timber harvesting activities have the potential to impact fisheries habitat by degrading water quality. The
principal factor contributing to stream habitat degradation is sediment from road construction, skid trails,
removal of riparian vegetation, culvert placement, site access and road encroachment.

Wildlife and Fish Demand

Table 111-9 displays historical hunting, fishing, non-consumptive wildlRe recreation use, and the revised trends
for these activities. Projections are based on a combination of national trend data, local use figures, and
statewide information on hunting and fishing.

The revised trends for wildlife and fish related recreation are lower than the levels projected in the 1983 Forest
Plan FEIS. The big game hunting projection has decreased slightly, and we have lowered the projections of
other wildlife and fish related activities by approximately 35 percent from the sizable increases predicted in
the 1983 FEIS.

(
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(' Table 111-9
Revised Wildlife and Fish Demand Trend By Activity

Big Game , Small Game Non
Year , Hunting, Huntinlj Fishing Consumptive Use

Historical
(thousands of recreation visitor days per year)

1975 101 ' 14 127 8
1980 92 16 137 10
1982

n~
16 147 10

1985 10 130 14
1986 ' 101 13 117 8
1987 86 12 106 4

1985-1987 ave. 97 12 118 9

Projected

1995 110 14 135 10
2005 140 18 175 13
2015 165 20, 200 15
2025 185 23 225 17
2035 210 26 255 19

THREATENED AND ENDANGERED SPECIES

The Endangered Species Act of 1973 requires all Federal departments and agencies to protect threatened
and endangered species. The following is a Iistef federal and state designated threatened and endangered
wildlife species which may occur on or be closely associated with the Forest:

:COMMON NAME SCIENTIFIC NAME

American Peregrine Falcon ,Falco peregrinus anatun
River Otter * Lutra canadensis
Grizzly Bear *** Ursis arctos

~ :
Wolverine *** Gulo gulo
Bald Eagle Haliaeetus leucocephalus alascanus
Colorado R. Cutthroat Trout'" Oncorhynchus clarki pleuriticus
Colorado R. Squawfish*** Ptychochellus lucius
Humpback Chub*** Gila cypha
Razorback Sucker*** Xyrauchen texanus
Mexican spotted owl**** Strix occidentalis lucida

* On state list as 'species of special concern' or threatened or endangered
** Migrant occurrence

*** Doubtful existence on the Forest
**** Candidate-Federal threatened species
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At this time, only two threatened or endangered wildlife species are known to occur on the Forest: the bald
eagle and peregrine falcon. The bald eagle ise associated with the major river drainages. The Forest has one
active bald eagle nest. Usuany on the Forest, the bald eagle occurs in small numbers primarily as a periodic,
late fall and winter migrant. Most winter use by the migrant bald eagles in the area occurs off-Forest. The
peregrine falcon is a summer resident and is the subject of a recovery project involving eyries on the Forest.

The Forest is in the process of a three year survey of the presence or absence of the mexican spotted oWl.
Results of the study, to date, show one call response which could not be replicated, and no sightings.

The Colorado River cutthroat trout was taken off Colorado State's 'Threatened' list and placed on the State
'Species of Special Concern' list. Populations are known to exist on the Forest, but knowledge of the extent,
range and current status of the population densities is limited.

RANGE

Table 111-10 displays the historic grazing use on the Forest from 1960 through 1986. In 1986, the Forest had
1,631,000 acres open to grazing. Of this total, 881,000 acres were classified as capable and suitable range.
Wtthin the capable and suitable range areas, 61,000 acres were rated as being in poor ecological condition.

Atthis time, there are a total of 196 livestock grazing allotments on the Forest: 123 are cattle, and 73 are sheep.
Currently, forty-two of these allotments are vacant and four of them are not available for grazing due to range
restoration efforts. Forest-wide, livestock stocking is within estimated carrying capactty. Twenty-eight cattle
allotments and three sheep allotments have management problems that need correction. The overall trend
for range condttions is one of ongoing improvement.

Table 111-10
Rangeland Grazing Use on the Forest

(

c
CATTLE

NUMBER AUM's
SHEEP

NUMBER AUM's

Average 1960-69
Average 1970-75
Average 1976-80
Actual for 1984
Actual for 1985
Actual for 1986

Range Demand

23,100
32,200
30,800
27,300
29,200
27,800

97,700
109,900
101,000
102,200
100,200

99,000

73,101
47,700
29,700
18,500
21,600
20,900

189,000
116,400

59,300
48,100
46,700
41,500

This section replaces the discussion of range demand trends in Chapter III, page III-55 of the 1983 FEIS. We
have updated this section between the draft and final SEIS to incorporate changed assumptions about range
demand. The draft SEIS projection portrayed range demand as remaining unchanged over the next four
decades. This projection was based on the observation that the western livestock industry has been in a
decline in recent years, and the demand for Forest grazing permtts and actual rangeland grazing use
decreased as a result olthe industry decline. Also, the national per capita consumption of beef had decreased
over the last decade.
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c Several reviewers of the draft SEIS expressed concern that there were aspects of the demand trend that we
may have not adequately considered. We believe their pointslo bevalid and have revised the demandtrends
to incorporate these changed assumptions,

The general assumptions concerning future grazing allotment management on the Forest are as follows:

Beef consumption on a per captta basis nationally is expected to continue to decline, but the U.S.
population will continue to grow over the next five decades.

The relatively low cost of federal grazing permits is expected to continue to make them desirable,
although the price structure for grazing fees may change in the future.

The two parts of the first assumption tend to counterbalance each other, but not to the extent that they are
offsetting. The livestock industry has made strides towards producing and marketing a leaner product. For
this reason, we expect that the general population increase will exceed further decreases in per capita
consumption of red meat. Therefore, we expect grazing demand to increase, but not at the level predicted
in the 1983 Forest Plan FEIS. Table 111-11 shows the revised prediction of livestock grazing demand.

Table 111·11
Comparison of Revised Range Demand Trend to 1983 FEIS ProJections.

(Thousands of animal unit months/year)

Year FEIS Revised

1995 180 160
2005 218 165

C 2015 225 170
2025 228 175
2035 232 180

Range Supply

Range supply is 147,520 aminal unit months, the current and foreseeable number of AUM's permitted.

The draft SEIS portrayed the current grazing situation as one in which the demand for livestock forage, at
current grazing rates, exceeds available supply. The assumption was that any realistic increase in forage
resulting from timber harvest probably would have a willing purchaser. The revised livestock grazing trend
.does not change this sttuation, but does depict a larger disparity between supply and demand over time than
predicted in the draft SEIS. Moreover, any increased forage on transitory range resulting from timber harvest
would represent only a small percentage of the available forage. The increased forage would not serve to
increase permitted livestock numbers, but would provide qualitative benefits by relieving grazing pressure on
primary range.

TIMBER

The section addressing 'lands suitable for timber production' replaces the discussion on FEIS, page III-56.
The 'financial efficiency' and 'cost reduction and revenue enhancement', and 'current and future timber
demand' analyses are new. We revised sections of the timber demand analysis between the draft and final
S8& .
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Tentatively Suited Timberlands

A Stage I inventory of the Forest timber lands was made in 1988. This inventory provided the basis for the
following reassessment of lands available for timber production (Table 111-12) and for lands tentatively suitable
for timber production as discussed later in this chapter. Figure 111-4 shows the available timberlands by stand
size class and by percentage.

Table 111·12
Summary of Acreage by Forest Type and Availability

c

Forest Type

Timberland

Available Reserved Total

Douglas-fir
Ponderosa Pine
Spruce/Fir
Aspen
Limber Pine

Total Timberland

Woodland

Cottonwood
Oak
Pinyon/Juniper

Total Woodland

TOTAL ACRES

202,363
300,308
345,372
276,899

1,124,942

1,319
113,376

48,678

163,373

1,288,315

20,954
325

180,205
14,241

40

215,765

15
71

86

215,851

223,317
300,633
525,577
291,140

40

1,340,707

1,334
113,447

48,678

163,459

1,504,166

(

Source: Inventory of the San Juan National Forest, USDA Forest Service, 1988
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Figure III - 4
Summary of Available Acres by Standsize Class

(1,125,000 acres)

Poletimber (8.3 %)

Nonstocked (8.1 %)

Seedlings/Sapling (2.9 %)

The Forest Service conducts extensive inventories of the forest resource periodically. The most recent
inventory was completed in 1988. This inventory was used to revise the determination of lands tentatively
suited for timber production (Figure 111-5 and Table 111-13). This 1988 inventory supersedes the 1983 Forest
Plan inventory that was based on interpretation of LANDSAT imagery.

Figure 111·5:
Lands Tentatively Suited for Timber Production

1990

c

Tentatively Suitable Land (48.9%)
(for timber production)

Lands Not Physically Suited (6.5%)
(for timber production)

Noncommercial Forest Land (9.3 %)
(incapable of producing industrial wood)

~i=INlo~n_ForestLands (19.2%)

Commercial Forest Land (16.1%)
(withdrawn from timber production)
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Table 111-13 C
Land Capable, Available and Tentatively Suitable for Timber Production *

1989 Timber Mgmt Amendment 1983 Plan

NON-FOREST LAND
Non-Forest 350,515 518,963
Water 6,303 2,252

Subtotal 356,818

COMMERCIAL FOREST LAND WITHDRAWN
FROM TIMBER PRODUCTION

National Wilderness PreseNation
System 215,861 157,380
Wilderness Study Area 72,732 63,162
Research Natural Area 823 823
Archaeological Area 1,233 1,233
Administrative Sites 9,023 9,023
Campgrounds 562 0

Subtotal 300,234

NONCOMMERCIAL FOREST LAND INCAP-
ABLE OF PRODUCING INDUSTRIAL WOOD 172,450 227,566

NOT PHYSICALLY SUITED
Restocking within 5 yrs. cannot
be assured. 121,219 85,911
Irreversible Resource Damage 0

(Inadequate Response Information 0
Subtotal 293,669

UNSUITABLE TOTAL 950,721

Total Net Forest Acres 1,867,961 1,867,782

TENTATIVELY SUITABLE LAND FOR
TIMBER PRODUCTION 911,240 801,874

* Source: 1988 Inventory ofthe Forest Book 1, Forest SeNice Totals by Forest Type and standsize DBH
class and species, USDA Forest Service, Region 2, TFP and CFM, 1988.

The 1988 revised inventory data and the 1963 Forest Plan inventory data display major differences in basic
land classification, but only minor differences in the amount of forest land removed from consideration for
timber management due to legal or administrative status. Under the 1983 Forest Plan, a total of 521 ,215 acres
is classified as non-forest, in contrast to 356,800 acres in the 1988 inventory. The major difference between
the two surveys is in the definition of "woodland" cover types. The 1988 inventory treated pinyon/juniper
(48,678 acres) and oak (113,447 acres) as forest land (woodland cover); by contrast, the 1983 survey
classified these cover types as non-forest. (The slight difference in total acres reflects minor differences in
survey techniques.)

The amount of wilderness forest land withdrawn from timber production also differs between the two surveys.
The 1988 inventory shows 215,865 acres in this classification and the 1983 survey shows 157,380 acres.
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c Also, the inventories differ with respect to the amount of land that falls w~hin the category of forestlands that
cannot be restocked within five years. Section IX of Appendix B, summarizes the results of the ongoing survey
of regeneration problems in pine-oak communities.

Table 111-14 summarizes the land classification statistics from the three previous timber inventories. The 1963
and 1988 inventories used standardized inventory procedures (referred to by the Forest Service as a Stage
I inventory) and displayed similar results. The 1983 inventory was conducted by photo interpreting LANDSAT
imagery. This inventory differed markedly from the other two inventories in data source, procedures, and
results.

Table 111·14
Comparison of Land Classifications

Total Forested Land
Total Commercial Forestland
Total Non-Productive
Total Non-Forest·

1963
Stage I
Inventory

1,559,700
1,098,300

171,200
290,600

1983
LANDSAT
Survey

1,346,526
1,119,006

227,566
218,963

1988
Stage I
Inventory

1,504,166
1,124,942

172,450
350,515

C Financial Efficiency Analysis

The Secretary's 1985 decision on the appeals of the San Juan National Forest Land and Resource Manage
ment Plan directed the Regional Forester, among other things, to make the results of the financial efficiency
analysis of tentatively suited timberlands part of the EIS for public review. This section summarizes those
results and Appendix B provides a detailed discussion of the analysis.

The financial efficiency analysis weighs costs against revenues in order to determine which forest areas can
provide pos~ive long term financial returns to timber management. Financially efficient timber stands are
those on which the estimated total receipts equal or exceed the direct timber costs. In the process of
formulating alternatives, financial efficiency information is used to rank forested areas by their financial
capability.

A profitable cash return for every timber sale is not the same as being financially efficient. For example, the
first step of a financially efficient three-step shelterwood harvest of spruce-fir may have a negative cash flow,
and steps two and three may have positive cash flows. The first step may be negative because the volume
of timber removed would be relatively low, and most of the road construction and s~e preparation costs would
occur in the first step. In this case, the spruce-fir shelterwood harvest is financially efficient, even though the
first step is not.

Summary of the Financial Efficiency Analysis

1. Considering only financial cr~eria and current prices, commercial timber management on much
of the tentatively suited timber base is not financially efficient. Under the case study assumptions,
and depending upon the proxy used for stumpage price (average harvest price or current sales
prices), a range of 161,000 to 221 ,000 acres acres show positive financial returns. Atthe high end,
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this equals approximately 24 percent of tentatively suitable timber base and 47 percent of the (_
suitable timber base identified in the current (1983) Forest Plan.

2. Silvicultural regimes that maximize the probability of natural regeneration success or that maintain
continuous forest cover are generally the most financially attractive. However, exceptions to the
rule do occur.

3. Base case financial results are moderately sensitive to stumpage price changes in the range of
$30.00 to $35.00 per MBF. Each one dollar change in this price range changes the size of the
financially suitable base by 10,500 acres. An increase in price from $30.00 to $35.00 would, for
example, increase the financially suitable timber base by about 40 percent from approximately
160,000 acres to 220,000 acres.

4. Base case financial resuits are moderately insensitive to the range of discount rates commonly
proposed for evaluation of long-term forestry investments. When an alternative discount rate of
7.125 percent is applied, the financially suitable timber base shrinks by approximately 14 percent.
Movement to a 10 percent discount rate from 7.125 percent produces even smaller changes in
both individual stand present net value (PNV) and the size of the financially suitable timber base.

Sensitivity Analysis

Due to uncertainty about the future, a number of assumptions were made at each stage of the timber land
financial analysis. These assumptions influenced the analysis results. The timber yield tables (Table 111-15)
show assumed yield responses to management choices, and the economic variables are based upon
historical information and expectations which mayor may not hold true for the future. The financial results (
were most sensitive to the following economic assumptions (in descending order): rotation age, real rate of
stumpage price change over time, short term stumpage price change, and discount rate.

We assumed that the future stumpage price (decades 2 thru 5) was equal to the long-term average
(1960-1987) historical price. In a small localized market area, these predictions regarding future prices are
far more speculative than projections for larger market areas. For example, a change in the supply decisions
of just one of a number of local area stumpage producers may affect stumpage prices. Similarly, construction
of one new mill may significantly affect local timber demand and prices. Each of these scenarios may have
Widespread local effects and could occur in the San Juan area in the short-term or long-term future.

Given the speculative nature of predictions and the fact that timber prices are constantly changing, we
conducted a financial sensitivity analysis over a range of timber prices. The analysis considered the number
of acres that would be financially efficient under different price assumptions. Timber prices ($25/MBF) used
in the financial efficiency analysis are, for example, conservative compared to 1990 and 1991 prices of
$34/MBF (expressed in 1978 constant dollars). Table 111-15 displays how financial efficiency is affected by
price levels for acres treated and MMBF harvested.
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c Table 111·15
Price Relationships to Financial Efficiency and Harvest Levels

Acres Financially Efficient

o
98,000

133,000
185,000
363,000

Price

20.00
25.00
30.00
35.00
40.00

1st Period
Harvest

(MMBF/yr.)

0.0
8.0

16.0
32.0
62.0

50 year
AYera"e

c
The financially efficient leYel expressed as a resutt of stumpage price is depicted in Figure 111-6. In microeco
nomic terms this curve represents the firm's marginal cost or supply curve.

Figure 111-6:
Relationship of Stumpage Price

to Financially Efficient Acres
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Cost Reduction and Revenue Enhancement

Public criticism of timber sale costs and revenues has been growing since the late 1970's. At the center of
this controversy is the fact that the receipts from many timber sales do not cover the associated costs. This
assertion has been the focus of reports from such diverse groups as the Natural Resources Defense Council
(NRDC 1980), the Government Accounting Office (GAO 1984), and the Congressional Research Service (Wolf
1984, Gorte 1984). Below cost timber sales are a national issue as well as a principal point in the appeals
of the San Juan Forest Plan by the Natural Resources Defense Council (NRDC) and others, and the concern
of many of respondents to the draft SEIS.

The Secretary's appeal decision found that the •...planning documents for..the San Juan ...provide inade
quate information on, or discussion of, the economic implications of continuing and increasing a timber sales
program where costs substantially exceed revenues.' The Secretary's decision specifically directed the
Regional Forester to investigate options to reduce timber program costs and/or enhance timber revenues.

Specifically, the decision stated:

'The ROD and other planning documents should also include a discussion of or a reference to steps
that will be taken to reduce timber costs and/or enhance revenues while meeting. appropriate multiple
use objectives and dependency needs of local communities.'

'The effect that [cost reduction/revenue enhancement) steps, if successful, would have on imprOVing
the economic efficiency of the timber program should be evaluated and explained.'

For the past decade the Forest Service has concentrated on ways to improve the financial efficiency of timber
management. Numerous recommendations have come out of the Productivity Improvement Team (PIT)
reports (various publications 1983-1985), the National Administrative Review, TImber Sales Chapter (NAR
1984), and The Analysis of Costs and Revenues ... of Four National Forests (1986). In a continuing effort to
improve the financial efficiency of timber management, we have adopted several recommendations from
these reports. The results of these efforts are summarized here and are discussed in detail in Appendix B.

We have focused on the following management aspects in cost reduction efforts:

Organizational structure
Timber sale preparation and administration
Road construction and reconstruction requirements
Road costs per mile
Silvicultural practices
Reforestation

We have focused revenue enhancement efforts in the following management efforts:

Uncut-volume-under-contract and sale schedules
Conversion costs of manufacturing wood products from standing timber

-- Sale location
Silvicultural practices

-- Contractual requirements
Sale design
Value Analysis techniques to review timber sale design
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The results of the analysis make it possible to provide a quantitative estimate of the financial effects of
implementing the above cost reduction/revenue enhancement measures. We have implemented some cost
reduction measures such as workforce reductions, reduced road construction, and revised contractual
requirements. Other measures have not been put into practice because they either require a change in
agency policy or require further study. Finally, some of the recommended actions are adapted gUidelines,
but their effectiveness is measured only if the guidelines are violated. Two such revenue measures are (1)
control over uncut volume under contract and (2) providing timber sales of a size which promote bid
competition.

We analyzed gains in financial efficiency by testing the financial efficiency of timber management before and
after the cost reduction measures. The results provide a reasonable measure of the relative gains in efficiency.
The 'before' period is the period 1979 through 1983 during which the Forest Plan was being developed. This
is the period immediately preceding efforts to reduce timber management costs. The cost structure from this
period is used as a benchmark against which to measure the Forest's progress in reducing costs.

Marginal Cost Curve· Approved Forest Plan and Now

In Figure 111-7, the supply curve (marginal cost curve) shows the relationship between price and output. The
supply curve is a schedule that shows the amount of output that produces the highest net revenues at
different price levels. The lower curve in Figure 111-7 is the Forest's current supply curve. It represents the level
of output which produces the highest PNV given the Forest's current and projected cost structure. The upper
curve in Figure 111-7 is the Forest's supply curve based upon timber management costs for the period 1979
- 1983.

Figure ill-7:
Marginal Cost Curves Pre 1983 and Current
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The supply curve for the Forest has shifted outward by 25 to 30 percent as a result of cost-saving efforts. At
a stumpage price of $30 per MBF, for example, the financially efficient level of output under the old cost
structure would have been approximately 10 MMBF per year, whereas under the current cost structure the
financially efficient level of production has increased to 16 MMBF per year. At a $35 per MBF price level the
financially efficient level of timber production increases from 24 MMBF under the old cost structure to 31
MMBF per year under the current cost structure.

The prices and net revenues are expressed in 1978 constant dollars. The stumpage price of $25 per MBF
approximates current prices (1978-1986), and a price of $30 per MBF approximates long-term average
stumpage price (1960-1986). On an average annual basis, stumpage prices have ranged from a low of $16
per MBF to a high of $68 per MBF during this 27 year period.

Table 111-16 presents both the financially efficient level of timber production and expected annual net revenues
at alternative price levels under the pre-1983 and current cost structures.

(

Table 111·16
Comparison of Harvest Levels and Net Revenues

(First decade annual)
Pre 1983 Current

Price Quantity Net Revenue Quantity Net Revenue

($/MBF) (MMBF) (M$) (MMBF) (M$)

15. 0 0 0 0 C20. 0 0 0 0
25. 2 0 7 2
30. 10 2 16 59
35. 25 87 31 135
40. 54 283 78 595

Current Timber Demand

Forest Service regulations governing National Forest planning state that 'to the extent practicable', demand
is to be measured as a price-quantity relationship. The Secretary of Agriculture in the July 31, 1985 appeal
decision required the Forest to 'supplement the record with information on timber demand projections.' A
re-analysis of timber demand was conducted to satisfy both the regulations and the appeal decision require
ments. The following is a summary of the demand study results which are discussed in detail in Appendix
B.
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C- We developed and evaluated several timber supply and demand models, each consisting of several variables
to describe timber supply and demand. Model V (described in Appendix B) is the set of variables which best
describe the local timber demand and supply relationships. Timber quantity demanded is express in terms
of three variables: stumpage price, product price, and conversion costs. Timber quantity supplied is ex
pressed in terms of stumpage price, the quantity of timber sold on the National Forest, and
uncut-volume-under-contraet.'

1 Total softwood quantity demanded is represented as;

Odt = aO + a1 (Pst) + a2(Ppt) + a3(Ct) + a4(Bt) + ut
where,

Odt = quantity demanded (harvested, MBF) on all ownerships in year t

Pst = local stumpage price ($/MBF) in year t

Ppt = index of product price in year t

Ct = conversion costs ($/MBF) in year t

Bt = binary variable set equal to 1(pre 1978) or
0(1978 to present) in year t.

c ut = stochastic error term

aO, a1, a2, a3, a4 are parameters to be estimated

And total quantity supplied was specified as:

Ost = bO + b1 (Pst) + b2(St) + b4(UVUC) + ut
where,

Ost = annual quantity supplied (harvested) on all ownerships in year t

Pst = stumpage price ($/MBF) in year t

St = timber sold on National Forest in year t

UVUCt = uncut-volume-under-contract (MBF) on the NF in year t

ut = stochastic error term

bO, b1, b2, b4 are parameters to be estimated
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Some commentors are concerned that timber demand has changed since completing the timber demand C
studies. Recent timber price changes indicated this is possible, and, in response, we have updated the
demand study to incorporate data for the period 1987 through 1989. The study update shows increased
timber demand but the relationship between price and quantity (the slope of the demand curve) remains
virtually unchanged.

Assumptions and Demand Trends

Based on the results of the analysis of current and future stumpage demand the following assumptions were
developed:

Local demand for the timber resource is expected to increase at a moderate rate.

-- Other timber suppliers, such as the Southern Ute and Jicarilla Apache tribes, are expected to
increase the amount of timber supplied. However, because of the geographic location of the
Jicarilla Apache timberlands, mill operators in New Mexico are expected to have a competitive
advantage over Colorado purchasers from the local market area when bidding timber sales. No
such advantage is expected to exist for New Mexico mill operations when bidding Southern Ute
sales.

Demand for fuelwood is expected to continue to increase but at a conservative rate, and the
fuelwood program is expected to continue to demonstrate a high rate of revenue return.

Demand for timber for use in 'specialty products' is expected to increase, as will the number and
type of 'specialty products.'

-- The Forest is expecting to continue to put in place measures designed to enhance revenues and (~
reduce the costs of the timber program.

-- The Forest is expecting to continue to be the major supplier of wood products in the area and
National Forest supply decisions will be the major determinant of stumpage prices.

Table 111-17 displays the revised estimate of timber quantity demanded at current prices by major product
category, and contrasts the revised estimate to the first period timber demand projection in the 1983 FEIS,
page 11I-62.

Table 11I·17
Current Quantity Demanded Compared to Timber Demand Estimates In the FEIS (1983).

Product
Current 1983 FEIS

Quanti Demanded Demand Pro'ection
million board feet per year

Softwood Sawtimber
Aspen Sawtimber
Fuelwood
Other Wood Products

TOTAL

18.0
6.0
6.5
0.5

32.0
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The local demand curve for softwood sawtimber is downward sloping: this means that price varies as a
function of quantity according to the demand schedule, V-NF, described in Appendix B. Therefore, price is
estimated as a function of quantity.

We assume that the demand schedules for aspen sawtimber, fuelwood and other wood products are
horizontal (i.e. price does not vary as a function of quantity). This assumption was made in absence of any
statistical evidence to the contrary and because price/quantity relationships cannot be determined accurately
for such small volumes.

Future Timber Demand

This section has been revised, between the draft and final SEIS, to describe changes that have occurred in
the local logging and wood products markets since publication of the draft SEIS. In addressing future timber
demand, two timeframes are examined: the immediate future and long term future.

The Immediate future -- The immediate future is concerned with certain specific actions which have the
potential to alter current local timber demand-supply relationships. These actions included:

Relocation of a new wood products manufacturer into the local market area resulting in an 8-10
mmbf increase in demand.

A general increase in demand due to regional and national market trends.

An increase in the volume of Jicarilla Apache and Southern Ute timber offered for sale.

-- Combinations of the above.

These potential market influences are treated in an 'if - then' context (i.e. if a particular action were to occur,
and if the Forest Service were to react according to some predetermined course of action, then the results
would be ....). These scenarios were introduced in the draft SEIS, and their potential effects summarized.
Since release of the draft SEIS in 1989, a wood products manufacturer has relocated locally, and the Jicarilla
Apache and Southern Ute tribes have increased timber supplies. The short term market effects of these two
actions are discussed in the last section of Chapter II.

To summarize the current timber demand situation, local timber demand (and price) has increased as a result
of the wood products manufacturer relocating in the local market area and a general increase in regional
timber demand brought about by increased demand for finished wood products. The demand increase is

. reflected by sharply .increased timber prices, locally from 1988 to 1990.

The long term future -- The long term future deals with general market trends and how they may affect local
demand. Regional and national demand-supply interactions are of interest here - particularly in terms of how
they will affect timber prices and how they are linked to local demand.

Local timber demand is described as a function of future end product prices, conversion costs, the supply
decisions of local area producers, and the supply decisions of other stumpage producers at both regional
and national levels. The examination of future demand involves investigating the relationship between
regional and national demand and local demand.

The timber market simulations of alternative Forest Service supply scenarios prepared for the 1985 RPA
assessment, provide a link between current and future timber demand estimates at both the regional and
local levels. Each RPA supply alternative provides a unique stumpage price response within broadly defined
RPA market areas. Local timber producers, in turn, are price takers and must accept regional prices since
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their low purchase levels have no real influence over regional product prices. National and regional price
changes, therefore, affect local timber prices.

We selected two future supply scenarios from the RPA alternatives for further consideration of their effect on
local demand: RPAAlternative 6 (implement Forest Plans) and RPA Alternative 1 (Constant Output). The price
changes resulting from RPA Alternative 6 cause a gradual outward shift of current local demand. The demand
shift can be interpreted in two ways: either stumpage purchasers will be willing to purchase the current level
of timber output at a price higher than current prices; or, at current prices, the quantity of softwood timber
demanded will increase. Table 111-18 shows projected stumpage prices through time at the current level of
supply. The Period 2 stumpage prices projected underthe moderate demand increase scenario are assumed
to be equal to the long-term Forest average, and, in Period 5, to match the percentage increase predicted
to result from implementing the national supply strategy for the 1985 RPA recommended program.

Table 111-18
Stumpage Price Projections by Time Period

c

Product .

Softwood Sawtimber

Current 1 2
PERIOD

3
($/MBF)

4 5

conservative estimate
moderate estimate
liberal estimate

Aspen

conservative estimate
moderate estimate

Fuelwood

25.00 25.00 29.00
25.00 25.00 29.00
25.00 25.00 29.00

12.50 12.50 13.50

12.50 12.50 12.50
12.50 12.50 13.50

7.00 7.00 7.00

29.00
31.00
33.00

14.50

12.50
14.50

7.00

29.00 29.00
33.00 35.00
36.00 40.00

16.00 17.25 C
12.50 12.50
16.00 17.25

7.00 7.00

Table 111-19 gives the alternative interpretation of the stumpage demand shift, and shows the change, through
time, in softwood quantity demanded at the current average price of $25 per MBF. When interpreted in this
manner (quantity change at constant price), the table provides a basis for comparing the stumpage demand
shift assumption to similar projections of future demand for other resources. For these other non-timber
resources, we assume constant prices (the horizontal demand curve assumption), but also assume con
sumptive demand increases through time, thus shifting the demand cutoff point in each decade. A tabular
summary and comparison of demand projections for each resource examined in this SEIS is given in Table
111-21 at the end of this chapter.

Table 111-19
Change in Softwood Stumpage Quantity Demanded at Constant Prices, by Time Period.

Period
Product 1 2 3 4 5

Softwood Sawtimber
conservative estimate
moderate estimate
liberal estimate

17.5
17.5
17.5
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20.5
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(MMBFNear)

20.5
23.0
27.0

20.5
25.5
32.0

20.5
29.5
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UNROADED AREAS

In 1979, extensive areas of the Forest were already designated wilderness or were in wilderness study status.
In the second Roadless Area Review and Evaluation (RARE II), the Agency made wilderness, wilderness study
area, and non-wilderness recommendations on 24 roadless areas totalling 743,000 acres. A total of 76,843
RARE II acres on the Forest were subsequently designated wilderness, and 93,100 additional acres designat.
ed wilderness study areas by the Colorado Wilderness Act of 1980 (P.L. 96-560). (An additional 1,280 RARE
II acres were exchanged with the Bureau of Land Management.) The Colorado Wilderness Act released the
remaining 575,900 RARE II acres under consideration and directed that '[an) area...not designated as
wilderness or for study by Congress or remaining in further planning...need not be managed for the purpose
of protecting their suitability for wilderness designation pending revision of the initial plans..'

Forest Plan management area direction provides multiple use strategy for managing the released roadless
areas. The Plan provides for several management emphases on these lands. The primary emphases are
dispersed non-motorized recreation (Prescription 3A), management for wildlife indicator species (Prescription
4B), emphasis on range management (Prescription 6B), and management for wood fiber production (Pre
scriptions 7C and 7E). A total of 239,1 00 acres of the 599,500 roadless acres released by the 1980 Colorado
Wilderness Act are suited for timber production in the Forest Plan (Alternative H1) approved in 1983.

The second Roadless Area Review and Evaluation (RARE II, 1979) of roadless areas on the Forest serves
as a valuable 'benchmark' to evaluate changes. Table 111-20 lists the former RARE II roadless areas, their
acreage when the Forest Plan was released in September 1983, and the subsequent changes enacted from
1980 through 1990.

Various management activities since 1980 have changed the unroaded character of approximately 31,790
acres (four percent) of the 'RARE II' roadless areas released by the Colorado Wilderness Act. In the last ten
years, 23,000 of these released acres have been modified by timber sales and the associated roads. The
remaining balance of acres have been roaded due to oil and gas field and ski area development. Approxi
mately 3,000 acres were roaded when first inctuded in the original 'RARE II' inventory.

Unroaded acres on the Forest now include the remaining 544,000 acres released by the Colorado Wilderness
Act, 355,534 acres of wilderness, and 90,100 acres of wilderness study area. The three total 989,634 acres,
or 53 percent of the Forest (Figure 111-8).

Figurem-8:
Unroaded Areas

i1derness Study Area
(93,100 Acres)
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Table 111-20 (
Former RARE II Areas

1980 Colorado Wilderness Act

RARE II RARE II Designated Designated Acres Entered
Roadless Area Code Net Acres Wilderness Wild. SI. Area Released 1980-1990

Lizard Head 235 17,440 12,500 0 4,940 0

San Miguel 240 60,240 0 0 60,240 0

South San Juan 284 123,210 39,843 32,800 50,567 2,960

Treasure Mountain 285 21,910 0 0 21,910 720

Turkey Creek 286 23,260 0 0 23,260 260

Martinez Creek 287 6,420 0 0 6,420 1,040

Davis Mountain 288 1,320 0 0 1,320 0

Monk Rock 289 2,260 0 0 2,260 0

Poison Park 290 9,060 100 0 8,960 0

Graham Park 291 12,090 0 0 12,090 1,000

Piedra 292 114,260 1,360 41,500 71,400 11,060

Runlet! Park 293 6,610 1,200 0 5,410 0

Florida River 294 50,380 15,200 0 35,180 300

CHD Mountain 295 20,010 0 0 20,010 460

Tenmile Creek 296 380 380 0 0** 0

Whitehead 297 600 600 0 0** 0

Cunningham Creek 298 1,280 1,280 0 0** 0

East Animas 302 18,220 4,380 0 13,840 0

West Needle 303 24,550 0 15,800 8,750 0

Blackhawk Mountain 304 17,750 0 0 17,750 1,880

Storm Peak 305 52,270 0 0 52,270 7,350

Hermosa 306 146,105 0 0 146,105 3,720

Sheep Mountain 307 4,150 0 0 4,150 0

Ryman 315 9,030 0 0 9,030 1,040

TOTAL 742,805 76,843 90,100 575,862 31,790

Percent of Original Acres 10% 12% 78% 5%

** These three areas involved in jurisdictional transfer with BLM (10/31/1983).
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The RARE II areas released by the Colorado Wilderness Act of 1980 range in size from the 1,320 acre Davis
Mountain Area to the 146,105 acre Hermosa Area. The Hermosa, South San Juan, and San Miguel RARE II
Areas have been the subject of some public concern during this amendment process. All three areas are large
roadless areas (South San Juan, 68,595 acres; Hermosa 146,105 acres; San Miguel 60,240 acres) that span
a variety of altitudinal zones ranging from river bottom riparian to alpine summit. All three areas also conserve
numerous habitat types in a natural state. Appendix F provides a detailed description of each of the original
'RARE II' areas. We discussed the issues involving these areas at length in Chapter II.

SUMMARY OF DEMAND PROJECTIONS

Table 111-21 summarizes the previously discussed demand or consumptive use trends by Resource.

Table 111·21
Summary of Demand Projections by Resource (Annual Basis)

% Change
Unit of Period Period 1

Resource Measure 1995 2005 2015 2025 2035 to Period 5

Developed Rec. (MRVD) 890 1000 1130 1280 1445 +85%

Dispersed Rec.** (MRVD) 1230 1385 1565 1770 2000 +85%

Wilderness (MRVD) 190 215 245 275 310 +82%

C Range (MAUM) 160 165 170 175 180 +12%

Timber (Softwood)*

Conserv. Oem. Scen. (MMBF) 17.5 20.5 20.5 20.5 20.5 +17%

Moderate Oem. Scen. (MMBF) 17.5 20.5 23.0 25.5 29.5 +70%

Liberal Oem. Scen. (MMBF) 17.5 20.5 27.0 32.0 38.0 +100%

Incr Water (MMAF) not quantified - far exceeds Forest's augmentation capacity

* Quantity demanded under conservative, moderate and liberal future demand scenario
at current prices.

** Includes wildlife demand.
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CHAPTER IV
ENVIRONMENTAL CONSEQUENCES

INTRODUCTION

This chapter describes and explains the environmental consequences expected to occur as a result of
implementing each of the timber management alternatives. The environmental consequences are neces
sarily described in broad terms. This is a programmatic proposal. We cannot say, based upon site analysis,
what the individual site-specific effects of the alternatives would be, but we can identify and describe the
general effects of the alternatives on the quality of the human environment. The main body of this chapter
describes the environmental consequences of the alternatives. The chapter closes with summaries of the
most important significant effects.

Environmental consequences (or effects or impacts - the terms are used interchangeably) occur when
ecosystems are changed, whether through management action or inaction. They are the effects of
implementing an alternative on the physical, biological, social, and economic environment. Direct environ
mental effects are defined as those occurring at the same time and place as the initial cause or action.
Indirect effects are those that occur later in time or are spatially removed from the actiVity but would be
significant in the foreseeable future. Cumulative effects result from the incremental effects of actions when
added to other past, present, and reasonably foreseeable actions. Cumulative effects can result from
individually minor but collectively significant actions taking place over a period of time. Under each
alternative, the forested lands would be managed in a different way. In this chapter, the known environmen
tal consequences of those different management alternatives are presented.

To estimate the environmental effects of the aiternative timber harvest programs, we have made the
assumption that the kinds of resource management activities allowed under the management prescrip
tions will occur to the extent necessary to achieve the goals and objectives of each alternative. But, the
actual location, design and timing of such activities are not known at this time. The environmental
consequences of each one of these site-specific projects will differ according to the characteristics of the
land, vegetation and animals on the site, the weather and time of year, and the way the activity is
conducted.

It is Forest Service policy to notify the public, perform and publicize a site-specific environmental analysis
of each proposed project before the project is implemented (40 CFR 1950). When the Site-speCific
environmental analysis indicates that the action would significantly affect the quality of the human environ
ment, an environmental impact statement is prepared and published.

This chapter is organized into three large sections, 'Physical and Biological Consequences', 'Social and
Economic' Consequences', and 'Resource Element Consequences'. As shown earlier in Chapter III, we
added elements of the environment not discussed in the original Environmental Impact Statement. The
organization of this chapter is as follows.

Physical and Biological Consequences
Climate
Geology, Geomorphology, and Physiography
Soils
Air Quality
Water Quality and Quantity
Vegetation

Forests
Riparian Areas and Wetlands
Biological Diversity
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Risk of Wildfire, Insect Infestation and Diseas13 .

Social and Economic Consequences

Social Consequences
Economic Consequences

Resource Element Consequences
Recreation
Wildlife
Threatened and Endangered Species
Range
Unroaded Areas
Visual Resources
Transportation

Summary of the Signnicance of the Alternatives

Unavoidable Adverse Environmental Effects

Short Term Use, and Long Term Productivity

Irreversible and Irretrievable Commitment of Resources

(

All the alternative timber harvest programs specify .ways to aVOid, reduce, minimize, and rectify potential C·
adverse effects. These are called 'mitigation measures'. When estimating enVironmental effects, these .
measures are assumed to be in place. Where appropriate, the different sections will describe our experi-
ence with these mitigation measures, their dependability, and the consequences should they fail.

Summary of Changes Since the Draft SEIS

Several portions of this Chapter have been revised and expanded to address public comments and
concerns about the draft SEIS. The major changes are as follows:

We modified Alternative H2 and replaced Alternative H3 with anOther anernative. In addition, we changed
the harvest-regeneration methods for Alternatives H2, H5 and H6 (See Chapter II): These modifications
change the estimated effects of the alternatives.

Also as a resun of public comment, We have expanded some narrative sections to display the data,
methodology, or assumptions used in the environmental analysis. .

PROPOSED ACTION AND SCOPE OF THE AMENDMENT

The Forest Plan for the San Juan National Forest deals with management:of all the Forests' lands and
resources. The anernatives described inChapte( II of this final Supplemental Environmental Impact
Statement (SEIS) are concerned only with the different timber management programs. These anernative
timber management programs would occur within the framework ofthe existing Forest Plan. Timber
management on the San Juan National forest includes a wide range of individual management activtties. .
Typical management actions taken in managing timber consist of: C.
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road reconstruction and new construction, and subsequent management of the transportation
system;

-- thinning timber stands to make more light, water and nutrients available for the remaining trees;
-- taking inventory of commercial timber resources within the forest stands, preparing and marking

trees for sale;
planning and layout of sale areas;
administering of commercial timber sales;
site preparation and reforestation;
regeneration cutting, and;
fuel reduction activities.

,

In considering the effects of alternate Forest-wide timber harvest levels, we found the numbers of acres
managed for comrnercial timber production would change. The kinds of forest stands to l?e managed, their
locations on the National Forests, and the mix of harvest methods would also change. The kinds of wood
products Offered for sale would change, and there would be corresponding changes in the miles of roads
used to access the forest stands. '

The ,environmental impact statement which <Iccompanied the, Forest Plan (1983) presented the environ
mental conseque(lcesof all the actions rieed,ed to hnplement the Forest Plan. Many actions proposed in
the 'Forest Plan are uriaffected bythe"changes proposed for timber management. For example, timber
management alternatives will not affect wilderness designations, campground construction and mainte
nance, range management pr,ograms andminerals management. B~cause the actions needed to imple
ment the alternatives are limited primarily tp road construction and cutting and hauling oftrees on forested
lands, the environmental consequences of the alternatives are relatively limited in extent, scope and
duration. Changes made in the timber management program will not affect all the lands and resources.

We can briefly describe the general purposes of t~e altElrnative timber management programs as follows:

Alternative H1 - To sell a maxirriJm of 41 MMBF of timber each year relying on the currentshelterwood
harvest-r~generationsysteinSin the coniferous forests. '

Alternative H2 - -rosellthe .volume of timber ihatproc!uces the highest net financial return to the U.S.
'Treasury, relying on the current harvest-regeneration methods (primarily shelterwood harvest-
regeneration systems in the coniferous forests).
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Alternative H3 - To sell the volume of timber that produces the highest net financial return to the U.S.
.Treasury, subject to not harvesting timber in roadless areas of the National Forest.

Alternative H4 - To sell the volume of timber that produces the greatest economic return, and to do
so by using primarily shelterwood harvest-regeneration system, but increasing the role of uneven-aged
management systems (selection method) in culturing confferous forests.

Alternative H5 - To sell a maximum of 24 MMBF of timber each year during the seven,year planning
period. Do this relying prim<!rily on selection harvest-regeneration systems in the coniferous forests,
and to do this while deferring timber harvest in five specffied areas.

Alternative H6 - To sell a maximum of 30 MMBF of timber each year. Do this relying primarily on
selection harvest-regeneration systems in the confferous forests. This alternative timber management
program will result in timber sales in the areas 'deferred' in Alternative H5.

The maximum allowable timber sale quantities for each alterntive are shown in Table IV-1. This table also
shows the sale objectives for other wood products such as postsand poles.

Table IV-1
Maximum Sawtimber Volume and Other Wood Product Volume Per Year

(

Alternative
H1 H2 H3 H4 H5 H6

No Action

C
Maximum Allowable Sale Quantity
(million bd. ft./yr) 41.0 15.2 10.4 20.0 24.0 30.0

Other Wood Products
(million bd. ft./yr) 1.0 0.5 0.5 0.5 0.5 0.5

Alternative H1 (the No Action Alternative) provides a maximum allowable sale quantity of41 MMBF peryear
(410 MMBF/decade). Alternatives H2 through H6 reduce that maximum allowable sale quantity by varying
amounts. To provide the highest net returns to the U.S. Treasury, Alternative H2 reduces the ASQ to 15.2
MMBF per year. Alternative H3 also strives to provide the maximum financial returns, but in contrast to
Alternative H2 attempts to do so while deferring sales in roadless areas. This restriction causes Alternative
H3 to defer roadless area sales of about 5 MMBF per year that would be financially efficient to harvest. The
resulting Alternative H3 ASQ is 10.4 MMBF/year.

In -contrast to Alternatives H2 and H3, which strive to provide maximum financial returns under different
constraints, Alternative H4 seeks to achieve the maximum economic return. Alternative H4 arrives at an

. ASQ of 20.0 MMBF to achieve this goal. Alternative H5 is designed to provide sales equal to the current
timber quantity demanded - 24 MMBF per year. Alternative H6 is designed to provide a maximum ASQ
of 30 MMBF per year. This 30 MMBF sales level exceeds current sales and timber quantity demanded from
the Forest, and provides for a timber supply increase in response to a potential increase in timber demand.
Each of the alternatives continue to permit selling of 0.5 MMBF of timber for products such as post and
poles each year, and an additional 6.5 MMBF per year of personal use fuelwood.
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The types of tree species offered for sale are important both from a managementstandpoint and in terms
of responding to the raw material needs, of the existing industry. The tree species composition of the
alternatives varies slightly as shown in Table IV-2.

Table IV-2
Percentage of Each Forest Type Used For Commercial Timber Production

Harvest - Regeneration Profiles

Table IV-3 displays the silvicultural harVest-regeneration profiles for the alternatives. Alternatives H1, H2,
H3 and H4 are primarily even-aged management alternatives. Alternatives H5 and H6 are primarily
uneven-aged management alternatives.

Table IV-3
Comparison Of Harvest - Regeneration Profiles Of The Alternatives

Alternative
H1 H2 H3 H4 HS H6

Harvest-Regeneration Method
(AcresNr.) Decade 1 Only

Clearcut 1100 225 225 325 530 1100
Shelterwood 3600 2600 1400 3400 SOO 600
Selective Cut 555 350 525 350 4300 4950
Intermediate Cut 5800 15 15 150 125 165

Suitable Lands

Lands 'tentatively suitable for tim.ber production' are forest lands that are producing or capable of produc
ing crops of industrial wood. These forest lands have not been withdrawn from production by the
Congress, the Secretary, orthe Chief. There must also be reasonable assurance that harvest activities can
be conducted on these lands without causing irreversible damage to soil productivity and that the lands
can be restocked within five years after final harvest. We have determined that lands meeting these
requirements totals 911,240 acres.

'Suitable lands,' in contrast, are that portion of the tentatively suitable lands where we would actually plan
to conduct commercial timber management activities. This area (in total and annual acres) is shown in
Table IV-4 for each of the alternatives. The land area and the location of suitable timber lands result from
the management goals and objectives of the commercial timber management program contemplated for
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each alternative. The area suited for tirnber production in the Forest Plan (Alternative H1) totals 470,000
acres, or 52 percent of the tentatively suited forest lands. Each of the other alternatives (H2 through H6)
reduces the area su~ed for timber production by varying amounts.

Table IV-4 also shows the land area on which we anticipate conducting timber harvest activ~ies annually
for each alternative. .

Table IV·4
Lands Suited For Timber Production (By Total and Annual Acres)

Alternative
A1 A2 H3 A4 A5 A6

Lands Suited for Timber Production
(acres) . 470,000 216,000 177,000 246,000 375,000 395,000

Annual Area Harvested
(acres/year) 11,500 3,000 2,000 ·4,000 5,500 6,800

DIfferences In Timber Production Levels Over Time

Table IV-5 compares the alternatives in terms of timber production levels by decade, and in terms of
long-term sustained-yield. Long-term sustained yield is the maximum amount of commercial wood obtain
able from lands managed for timber production under the management intensity specified for the alterna-
tive. ....

PHYSICAL AND BIOLOGICAL CONSEQUENCES

CLIMATE

It is believed that forests play some role in .local and global climatic change, although the role is uncertain.
Deep Qcean carbon sequestration processes are believed to play the biggest role in global climate change,
followed by tropical forest carbon sequestration processes. Temperate forests, especially those at high
elevation in the Central and Southern Rocky Mountains are not thought to have a measurable role in local
or "global climate change. Nevertheless, .since this is an important public issue, we investigated and
considered the effects of the alternatives on global and local climate.

Forests on the San Juan National Forest are high-elevation forests that are relatively slow growing. The
trees on this Forest are likely to absorb small, but measurable amounts of carbon dioxide and carbon
based gasses. The understory vegetation probably contributes little to carbon absorption.
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C Table IV·5
Timber.Production by Alternative

Mernative
A1 A2 A3 A4 A5 A6

Maximum Allowable Sale Quantity
(million bd. ft./yr)

Decade 1 41.0 15.2 10.4 20.0 24.0 30.0
Decade 2 42.0 16.0 13.1 20.4 24.0 30.0
Decade 5 48.0 18:7 13.0 22.6 24:0 30.0

Long-Term Sustained Yield Capacity
(MMBFNear) 72.2 36.5 33.9 42.0 53.7 57.3

Local Road Construction
(miles/yr.)

Decade 1 23.0 8.0 4.0 10.0 12.0 20.0
Decade 2 18.0 4.0 5.0 6.0 10.0 15.0
Decade 5 7.0 5.0 4.0 5.0 8.0 16.0

Local Road Reconstruction
Decade 1 17.0 3.0 3.0 5.0 7.0 8.0
Decade 2 18.0 7.0 7.0 9.0 11.0 12.0
Decade 5 38.0 10.0 9.0 10.0 16.0 21.0

Road Construction/Reconstruction
(miles/million bd. ft.)

C Decade 1 0.88 0.73 0.67 0.75 0.79 0.86
Decade 2 0.86 0.62 0.91 0.74 0.87 0.90

The silvicultural and vegetation management standards and guidelines each alternative must meet are
designed to shape timber harvest and silviculture so that harvest activities somewhat emulate natural
events in the Forest. Continuous regeneration and regrowth of harvested timber stands over time on the
San Juan National Forest does not, to our knowledge, result in measurable change in atmospheric
chemistry, the local or the global climate.

Small changes may occur in the areas where timber harvest occurs. Removing trees may bring about
changes in snow accumulation and melting, solar insulation and radiation, and wind protection. For
periods of five to ten years, snow melt in harvested areas may be delayed and this may prolong the wetness
olthe site during the spring, and the dryness olthe site during the sUmmer and fall. These kinds of changes
in microsite conditions are identical tothose created by natural disturbances characteristic of the area. The
plants and animals of the Forest have evolved under these conditions, so we expect small microsite
changes to have no effect on these elements of the environment.

GEOLOGY, GEOMORPHOLOGY AND PHYSIOGRAPHY

c

We do not expect any of the alternatives to affect geology, geomorphological processes orthe physiogra
phy of the Forest or its surrounding environment. Timber harvest activities, especially as proposed in these
alternatives, are not large enough to influence these physical elements and physical processes of the
environment.
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SOILS

Soil is a fundamental environmental component that influences development of all flora, fauna, and other
environmental factors of the Forest.

The supply of soil is essentially fixed, renewing i1self by the slow weathering of bedrock over periods of
several hundreds and possib.ly thousands of years. Our role is to conserve this fixed supply of soil by
minimizing damage that could occur as a result of the various multiple use activities. This will be accom
plishedby inventorying the soil characteristics, monitoring how activities impact a specilic soil, and
implementing mitigation measures to prevent and reduce adverse situations.

Numerous forest management activilies affect the condition and productivily of the soil through changes
in physical, chemical, and biological properties. Alteration of the properties can sometimes include
changes in soil bulk density (compaction), erosion, mass wasting (landslides, slumps, etc.), displacement,
and puddling. In this section we discuss the potential effects of the timber harvest alternatives on the soil
resource.

DIrect Effects

Our discussion of soil consequences addresses categories of physical disturbances that have been found
to potentially affect soil productivity. The categories include compaction, displacement, erosion and
pUddling (Forest Service Handbook 2509.18 Chapter 2, Soil Quality Monitoring 10/87).

c

The actual cutting and felling of trees causes few direct impacts on soil resources, but activilies such as
skidding and decking of logs have a high potential for causing resource damage. These latter activilies
can cause a variety of direct effects to soils. The overall consequences of these activities can be a reduction C
in soil productivity for existing and future timber stands. - .

Compaction and Puddling

Ground-based equipment can cause soil disturbance in the form of compaction and puddling. Eilher case
results in a reduction of soil porosity and an increase in bulk density. Aeration, water-holding capacity and
the number of soil voids are decreased, which makes iI more difficult for roots to penetrate and extract
water.

Because of the wide variability of sile factors which contribute to compaction and pUddling, no known
method to model these impacts has been successfully developed. It is acknowledged that as more area
is disturbed, there is a greater potential for detrimental damage to occur. Alternatives H1 and H6 would
have the greatest potential for impact; H2, H4, and H5 are moderate; and H3 has the lowest potential. Wilh
mitigation, there should be only minimal short-term reductions in soil productivity and no long-term
reductions under any of the atternatives.

ErosIon and displacement.
/

Disturbance of the surface soil can cause the loss of topsoil, either by erosion or physical displacement.
This reduces aeration and water infiltration rates and decreases the amount of organic matter and densities
of microflora and fauna. These changes result in a loss of nutrients available for plant growth and a
decrease in the friability of the soil.

If the soil erodes excessively within a road prism, it causes maintenance problems that could be costly to
control. Furthermore, iI soil erodes and washes away from the road influence area iI could become
sediment that impairs water and fisheries. The actual amount of eroded soil that may reach the drainage
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systems will depend on nearness to running water, slope, amount of disturbed and undisturbed vegeta
tion, weather conditions, and specific soil type.

Studies have shown that the amount of erosion caused by silvicultural treatments on forest land may not
be appreciable if accomplished with the proper planning and careful operation of heavy equipment
involved. (Stone, 1977; Stednick, 1987)

The erosion process itself is very site-specific: often soil dislodged from one particular spot is deposited
in close proximity. Heede (1986) found in Arizona that wnh prudent timber sale planning and strategic road
locations, overland flows, erosion and sediment delivery from mixed conifer watersheds were insignificant.
However, the study indicated that actual erosion varied in intensity over an area and was not universal.
Main sediment sources were found to be disturbed areas, roads and unstable channels.

Johnston (1984) noted in a Utah study of small aspen clearcuts, that 'because of the method of skidding
and location of clearcuts away from permanent stream channels, the clearcuts were not expected to
contribute significantly to sediment production'.

Actual measurements of sedimentation rates at the Fraser Experimental Forest at Fraser, Colorado have
suggested the size of erosion rates for watersheds with timber harvests in comparison with adjacent
undisturbed watersheds. The Fool Creek drainage was strip clearcut and contained 12 miles of construct
ed road. The resultant measurements showed a sediment yield of 200 Ib/acre (0.1 ton/acre) the first few
years; sediment yields have since fallen to 43 Ib/acre (0.022 ton/acre). The undisturbedp~iredwatershed
of East St. Louis Creek have measured rates of 11 to 21 Ibs/acre (0.006 - 0.01 tons/acre) during the same
time period.

The main point here is that accelerated erosion and damaging sedimentation can be avoided. This is
supported by Stednick, 1987; Heede, 1983; Megahan, 1977. Adverse impacts will be minimized when the
Standards and Guidelines of the Forest Plan are followed.

Consequences of the Alternatives

We used the Universal Soil Loss Equation (USLE) (with modifications to adapt n to the forest lands) to
evaluate potential erosion resulting from timber harvest activities on the Forest. The results derived from
the USLE vary among alternatives as a function of the intensny and size of ground disturbances. These
results are to be interpreted as relative values used to indicate differences between alternatives: They
should not be considered as actual predicted erosion rates. Long-term averages, as opposed to specific
events of soil loss, are predicted. .

Tables IV-6 and IV-6A display the potential impacts of the alternative timber harvest activnies associated
with logging and road construction. The first row of each table shows the estimated impacts if no mitigation
measures are employed. Impacts will reduce significantly over time with effective vegetation and erosion
control. These estimates with mitigation applied are also shown.

When total estimated erosion is analyzed for all timber harvest activities across the Forest (Table IV-3), the
unmitigated erosion rates are well below the average tolerable soil loss limits for all alternatives. The
average soil loss tolerance limit for known soils on the forest is 3.23 tons per acre per year.

Soli and Slope Stability

Small slumps and slides may occur as a result of timber harvest and associated road bUilding activities.
Due to the Forests' geologic makeup and physiographic position, there are large areas of unstable slopes.
In most cases, the most unstable areas will be identified and avoided. However, Alternative Hi and H6
would both require some roading and harvesting on steep slopes, incurring higher risk for slope failures.
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None of the remaining aliernatives require harvesting or roading on steep slopes and therefore, would have (
a low risk for slope failure.

Table IV·6A
Average Soli Loas (Tons/AcreNear) By Alternative

Output/Effect
Forest Plan

Hl H2
Alternative Amendment

H3 H4 H5 He

. Unmitigated 0.35 0.40 0.38 0.39 0.25 0.29

Soli Productivity

There is a potential th~t logging activities could adversely affect long-term productivity in some locations.
Wheeled skidders and crawler tractors,used locally for logging, can disturb soil over relatively large areas.
Tractors can cause deep soil disturbances inthe form of rutting, displacement, pUddling and compaction.
Roads, skid roads and log landings concentrate.these activkies. Such disturbances, if unmitigated, could
adversely affect long-term productivity of the land. The potential for these effects would be in direct
proportion to the number of acres of timber harvest in an alternative, as displayed in Table IV-4. Alternatives
ranked best to worst in terms of potential effects on long term productivky are as follows; H3, H2, H4, H5,
He, and H1.
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(- The mttigation measures listed under 'Need for Mitigation' are designedto reduce or eliminate potentially
", negative effects. After applying mttigation measures, no long term reduction in soil productivtties are

expected on sites other than those committed to permanent road beds and log landings.While the effects
on these areas could be reversed with much effort or could diminish over a very long time, we do not
consider them an irreversible/irretrievable commttment of resources.

Cumulative Effects

The only identifiable cumulative effect of timber harvest on soils is the potential for reduction of soil
productivtty on sites that are repeatedly disturbed. Recurring activtty in timber stands may not allow for
natural breakup of compaction or may prevent the soils from fullyrevegetating and establishing protective
cover. Those alternatives which rely more on silvicultural methods that require periodic re-entry of a stand
(selection harvest) as opposed to a single entry harvest method (clearcutting for example) will have the
greatest cumulative effect. However, the following mitigation practices (see also the Regional Supplement
to the Forest Service Manual, 'Soil and Water Conservation Measures') will effectively maintain soil
productivity in all harvest sites.

MItigation Measures

c

c

If a potentially detrimental direct impact such as soil erosion or compaction is allowed to occur in excess,
the overall productivity of a soil can be reduced. Mttigation is applied during and/or after a management
activity to decrease impacts and maintain the long term productivity of the soil reso.urce. Mitigation
measures are listed as General Direction and Standards and Guidelines in the Forest PlalJ. They include:

Measures that promote revegetation; Forest Direction for soils.
Measures for erosion control covered under Forest Direction, for silviculture and under Forest
Direction for soils.
Mttigation measures for compaction are addressed under Forest Direction for soils.
Mitigation measures described for visual resources under Forest Direction for visual resource
management.

In addition, the following measures specific to timber harvest and the associated road building include:

Identifying sensitive soils and slope situations through the use of soil survey information, geologic
information or other related hazard'inventories.
Avoiding identified sensitive areas. If not possible, special measures are designed and imple-
mented to minimize adverse impacts. '
Planning and layout of the skid trail system in advance of the logging activity, taking ,into
consideration the road system, land locations, topography and sensttive areas. A well-planned
skid trail system minimizes the area of disturbance and provides for a more e.fficient and less
costly operation.
Setting goals to keep overall disturbance to a minimum and accomplishing this through sound
harvest planning, close administration Of contracts, and compliance monitoring. ,
Evaluating soil moisture conditions before and during activity, curtailing the use of heavy equip-
ment during extremely wet situations when soil is most susceptible to damage. ' ,
Implementing erosion control practices, if needed, during the duraiion olthe activtty andimmedic
ately after, as needed to protect all resource values involved. '
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Mitigation for roads includes:

Planning and design to fiUhe road to the landscape, and to fit the road for the anticipated level
and season of use.
Avoiding problem areas, such as flood zones; narrow canyon bottoms, wet areas and highly
erodible or unstable soils.
Locating roads well away from streams, boih perennial and intermittent, wherever possible and
crossing streams at right angles.
Designing appropriate drainage features to prevent water from concentrating on either the road
surface or fill slopes.

~--Keeping-the-vegetative-clearing-Iimits-t{)'tl"le-abseluteminimum needed for the road right-of-way.
Depositing surplus soil and rock in designated areas where runoff will not reach water bodies or
streams.
Maintaining properinslope, outslope, or crown and reshape grade slips.
Restricting cuts and fills on potentially unstable land to minimum.
Implementing erosion control practices, if needed, during new construction. Providing for control
following construction activities, with follow-up monitoring to assure proper function of designed
measures.

These the mitigation measures should prevent any significant adverse effect on soil productivity and
stability.

Indirect Effects

(

Timber harvest activities cause few indirect effects related to the soil resource. If soil erosion or compaction C
become detrimental to normal plant growth, the surface soil would be exposed. The color of the exposed
soils could strongly contrast with adjacent vegetated areas. In visually sensitive areas, this could mean that ~ -
the visual quality objectives for that area would not be met.

AIR QUALITY

Direct Effects

Timber harvest activities can affect air quality primarily through dust from vehicular use of roads, though
the effects are localized and short-term. Short range visibility may also be temporarily affected. The
magnitude of the effects of these alternatives will be a property of the additional miles of temporary and
system roads constructed and reconstructed (Table IV-7) and the amount of vehicular use of the roads.

Table IV-7
Miles of Road to be Constructed Per Year (First Decade Only)

Forest Plan
H1 A2

Alternative Amendment
A3 A4 As A6

Construction

Reconstruction

23

17
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C Mitigation Measures

M~igationmeasures to control dust are available and include watering, oiling, paving; and use of chemical
dust suppressors. The need for their use will be l;lvaluated on a c/lsl;l-by-case basis in s~e-specific project
planning.

Indirect Effects

Local processing of timber products and the burning of waste products tlas in the past resulted in plume
blight and contributed to haze. Through changes in technology and increases in demand for wood chip
fiber, the producers and processors of National Forest wood fiber are no longer burning waste products.
In fact, there is little waste produced by these processors. We. do not expect these alternatives to result
in this kind of an indirect effect on air quality.

Cumulative Effects

Timber harvest activ~ies will not contribute to existing or potential cumulative effects. Road dust is not
known to playa role in acid depos~ion processes,and does not contribute to regional haze.

WATER QUALITY AND QUANTITY

Water Quality

C. Direct effects

Sediment is the principal water quality parameter affected by timber harvest, reforestation activ~ies and
by road construction and reconstrl.lction. The. primary sources of sediment are channel scour and roads.
Channel scour occurs naturally in some stream types and can be exacerbated by increases in water yield.
Research in many areas of the country shows that sediment increases for several years following road
construction and timber harvest and then returns to pre-treatment levels. This is corroborated by monitor
ing done on the Forest which shows recovery to pre-treatment levels in two to four years following road
construction.

On a programmatic basis, the possibility of changes in water and sediment yield is proportional to the
number and scope oftimber sales proposed in each alternative. The alternatives can be ranked based on
the proposed level of timber harvest. In order of increasing possibility.of adverse effects, the alternatives
would rank as follows: H3 w~h an ASQ of 10.4 MMBF, followed by H2 with an ASQ of 15.4 MMBF, H4 w~h
an ASQ of 20.0 MMBF, H5 with an ASQ of 24.0 MMBF, H6 with an ASQ of 30 MMBF, and H1 with an ASQ
of 41.3 MMBF. Alternatives H6 and H1 would require some harvesting on steep slopes using cable
harvesting sy!!tems and would pose a greater possibility for adverse effects than the increases in timber
harvest might imply. In Alternative H1, for example, 35 percent of the harvest volume would be obtained
from timber sales requiring cable logging.

This ranking of alternatives in terms of potential adverse effects is for programmatic purposes only; each
proposed sale will be assessed and mitigation will be required where appropriate. Mitigation includes
appropriate soil and water conservation practices, or possibly deferring or eliminating a portion of sale or
an entire sale. .

Dissolved oxygen, temperature, and other chemical and physical parameters of water quality should not
be affected by the type and scope of activities proposed in the alternatives. Existing and classified uses
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of water will be maintained and protected; changes in water quality due to timber harvest activities should
not interfere wtth or injure these uses.

Indirect Effects

Sediment can adversely affect fish and aquatic habitai; For example, in many streams fish populations are
limited by the lack of pools, and sediment can settle in and reduce pool depth:Forest-wide, the primary
Iimtting factor affecting aquatic habitat is low streamflow:during the base flow period. On a programmatic
basis, the possibility of increased sediment affecting aquatic habitat is proportional to the level of activity.
However, on a project level basis, mitigation measures are prescribed to minimize or prevent these effects.

Cumulative Watershed Effects

(

When preparing the draft SEIS we used a computerized analytical tool called HYSEO to analyze cumulative
watershed effects. This hydrologic model was developed in the early 19$O's. In our case, it's analytical
purpose was to assist in evaluating the effects of past and proposed activities, specifically timber harvest
and roads, and to determine which areas needed additional, morj3 detailed, watershed effects analysis.
We modeled seventy-four fourth order planning watersheds. From that group, we identIfied a subset of ten
watersheds that exceeded the modeled sediment threshold. The sediment threshold portion of the model
is not a physical threshold where changes in streamfunction or aq.uatic habitat can be expected. Instead
the threshold is the point at which projected sediment yield is more like that of a stream of poorer channel
stability. The watersheds that exceeded HYSEO'S threshold (Map IV-1) are therefore projected to be at a
threshold of concern for watershed management. p ~,'

Using additional information from our vegetation management data base, we again using HYSEO, ana-
lyzed the ten watersheds identified in the draft SEIS as exceeding threshold limits; Existing watershed C'
conditions were moqeled in relation to proposed timber harvesting activities in the watersheds. Based on
this more detailed, modeling effort, five watersheds still e,xceeded HYSEO's threshold for conditions as of
1990; they are 13H - Mosca Creek, 33B - Elbert Greek;33C -Bear Creek above Rockwood, 35H - East
Hermosa, and 450 - Lost Canyon. No alternatives propose additional harvest in Watershed 33B. Alterna-
tives H1 and H6 propose additional harvest in Watershed 35H. All of the alternatives proposes timber sales
in Watershed 13H -- Alternatives H2, H3, H4, and H5 propose one sale, and Alternatives H1 and H6
propose three sales each in this watershed. (Map IV-1).

HYSEO provides a limited view of cumulative watershed effects because the model assesses the effects
of roads and timber harvest activities only. There are other, potentially cumulative,land disturbing activities
such a grazing, mining, recreation use, and road construction that should be considered. To this end, the
Forest hydrologist has developed an analysis process to evaluate the risk of cumulative watershed effects.
This cumulative watershed effects (CWE) screening process, uses infermation from the soil inventory,
stream surveys, and geotechnical assessments of slope stability to develop a risk classification. Land use
activities are categorized according to their potential for low, moderate, or high disturbance. The risk
classification and disturbances are combined into levels of concern. The area to be assessed is divided
into risk units; there may be three or more risk units in ,s·watershed. Atypical low risk unit is relatively flat,
has low to moderate erosion hazard and compactiol1'potential, has stable stream channels, and little
potential for slope failure. High and very high risk units ar\l typically steep or very steep, have high or severe
erosion hazard and moderate or high compaction potential, have unstable stream channels and high or
extreme potential for slope failure. Existing and proposed land ~ses are overlaid onto the risk untts and
classified by level of concern. The distribution of acres in each level of concern is compared to a series
of rules to determine whether the analysis area exceeds the screening criteria. , '
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The San Juan CWE process provides a more detailed analysis than HYSED. However, it will not estimate (
water or sediment yields, nor will it predict how cumulative watershed effects might be manifested. It is
designed to be a management decision tool and is not a physicalprocess model.

The San Juan CWE screening process will be used in lieu of HYSED for assessment of cumulative
watershed effects during project level analyses. It includes more information about individual watersheds
than HYSED and may result in different conclusions. Individual watersheds will be assessed using the CWE
process as projects are proposed within them.

Mitigation

The Forest-wide standards and guidelines and the management direction in the management area
prescriptions provide the basis for our standard practices. The Forest Service, Rocky Mountain Region,
is preparing a regional soil and water conservation practices handbook; when available, we will adopt it
as part of the Forest's standards and guidelines.

We will limit the possibility of any cumulative watershed effects and minimize erosion and sedimentation
through careful assessment and planning of projects. This planning will implement Forest standards and
guidelines and soil and water conservation practices, and additional mitigation measures when necessary.

Water Quantity

Timber harvest activities can increase water yields and affect water quality. Water yield increase is not an
objective oltimber harvest activities in any olthe alternatives. Nor are othertechniques for increasing water (-
yield, such as cloud seeding and snow fencing currently in use on the Forest. _

Cutting trees in forest stands increases water production. In the transpiration process, trees draw up water
through their roots and pass it through their leaves or needles into the atmosphere as water vapor. If trees
are cut, water which was previously lost through transpiration becomes available to supply springs,
streams, and rivers.

In areas such as the San Juan National Forest where the major source of streamflow is snow, water yield
increases due to timber harvest occur primarily during the spring snowmeit period. The magnitude of this
increase depends on the the size of the opening created in the forest canopy, the overall amount of
vegetation removed from the watershed, the rate of vegetation regrowth in subsequent years, and the
elevation of the area. For a given tree species and elevation zone, clearcutting produces the largest
increases in water yield; group selection and shelterwood harvests produce lesser amounts of water; and
individual tree selection, thinning, and shelterwood preparation harvests produce the least water yield.
Aspen harvest results in less water yield than conifer harvests at the same elevation. The location of harvest
also affects water yield. Timber harvest in the 10,000 foot elevation zone, which is a zone of high
precipitation, would result in greater water yield increase than a comparable harvest at 8,000 feet.

Table IV-8 shows the projected harvest-induced increase in water yield by alternative after five decades.
The estimated baseline water yield is 2,477,000 acre-feet/year, the estimated current yield is 2,500,000
acre-feet/year, and the water yield increase attributed to past timber harvest is approximately 23,000
acre-feet/year. These current augmented water yields are the result of spruce-fir and Douglas-fir harvest
in the 1960's and early 1970's. In all alternatives, the projected augmented water yield from future planned
harvests is less than the yield currently realized from past harvest activities. This decrease will occur
because the regrowth of previously harvested areas over time,and consequent loss of augmented water
yield in these revegetating areas, will not be replaced in total by additional augmented yields realized from (
the harvest levels proposed in any of the alternatives. ,,--,
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c Table IV·8
Current Baseline Yield and Projected Water Yield from

Timber Harvest After 50 Years

Forest Plan
H1 H2

Alternative Amendment
H3 H4 H5 H6

Estimated Baseline Yield 2,477,000 acre-feet/yr. Same for all Alternatives ,:

Projected Yield From
Timber Harvest

VEGETATION

Foresis

9,400 4,600 2,200 5,100 4,100 5,200

c

The most direct effects of timber management activities are on the forests themselves. This section of the
chapter discusses the physical and biological effects of the alternative timber management activtties on
the biological entity of the forests.

In general, the alternative timber management programs are concentrated in the spruce-fir forests. Fifty
to seventy percent of the acreage planned for harvest in each alternative is located in the spruce-fir forests.
The next largest amount of .activity in any of the alternatives would take place in aspen forests and only
minimal amounts of harvest would take place in the Douglas-fir and ponderosa pine forests.

Each of the silvicuttural systems considered in this final SEIS (sometimes referred to in this document as
'harvest and regeneration method'), affects the physical and biological properties of a forest in different
ways. Two of the alternatives (Atternative H6 and H5) rely primarily on selection harvest methods (uneven
aged silvicutture). The other four atternatives rely more on shelterwood harvesting, which is an even-aged
silvicultural method. C

Table IV-3 (displayed previously), depicts the acres harvested by harvest regeneration method for each
alternative.

The most important environmental effects of these silvicultural systems (and their associated activities) on
the forests themselves would be on the species composition of the forests, the structural diverstty of the
forests, nutrient cycling and the qualtty of site productivity, and changes which take place in the susceptibil
ity of the forests to insects, disease and wildfire. We will discuss the first three items here, and discuss
'susceptibility to insects, disease and wildfire' in a separate section of this chapter.

Species Composition and Structural Diversity

Timber harvest activities are often designed to atter the species composition of a forest in order to grow
species that are betterfor wood production or which provide better habitat for selected wildlife species.
Since, the arrangement of species in a forest also affects the rate of transmission and propagation of pest
insects and disease through the forest, we sometimes use timber harvest to atter the species composttion
of a forest for the purposes of controlling pests. Sometimes, the best means of preventing overly great
spread of certain kinds of insects or disease through the forest is to intermix species or age classes of trees
in a landscape. In other circumstances, we may cut trees to create openings or more uniform size
structures in order to inhibtt the spread of insects which flourish in multi-storied stands. In some cases,
we may favor certain tree species in order to prevent inadvertent loss of certain other plant or animal
species from the forest environment. Finally, we may attempt to arrest successional processes (i.e., to
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maintain a certain species characteristic of an early stage of forest development) simply because we like C
the appearance of certain kinds of trees in a forest. For example, we oftenact to retain aspen in a landscape
simply because people appreciate its beauty.

Timber harvest activities also aIIect the structural diversity of forests. Elements of structural diversity
include such features such as snags and l<;Irge fallen trees, canopy structure, and plant age diversity. They
make inordinately productive contributions to the species richness or general ecological function of an
area.

For some purposes, spch as commercial wood production, it is often desirable to have the age classes
throughout the forest be evenly proportioned. This idealized forest is termed a fully regulated forest. It is
capable of producing trees for wood products on a sustained yield even-flow basis.

There are other reasons for altering thestructural properties of existing forests.. Some insects and diseases
are more attracted to trees of certain ages (or which have phloem of certain depths because of their age)
than others. By interspersing stands of different age classes, we can sometimes create barriers to the
spread of insects or diseases in a forest.

The various silvicultural methods used on the San Juan National Forest favor the regeneration of certain
tree species over others, and accelerate change in the structural properties of the forest. Even-aged
regeneration methods involve regeneration of entire stands at one point in time. These methods promote
horizontal diversity. Uneven-aged harvest methods promote or maintain vertical diversity. In the following
section we describe these silvicultural systems and their effects on the species composition and structural
properties of the forest.

Even-aged SlIvlcultLire -- Even-aged silviculture, as practiced on the San Juan National Forest, is mainly
accomplished using shelterwood and clearcut regeneration harvest. Overstory removal, where advanced
regeneration is present in sufficient size and abundance, is also an important harvest method during initial
decades of the Plan. The clearcut regeneration method removes all trees to be harvested in one operation.
The shelterwood harvest-regeneration method removes the trees to be harvested in two, three or four
operations. The first two cuts (preparatory and seed cut) remove approximately 50-60 percent of the
standing trees, Create growing space, and increase available sunlight for natural regeneration. The final
removal cut takes place one to two deeades later when reproduction is established. Typical spruce-fir
stands on the San Juan National Forest contain a component of natural regeneration ranging from ten to
40 years in <;Ige at the time of first stand entry. The first and succeeding harvest entries create growing
space ancj reduce competition forthis 'advanced regeneration,' resulting in an acceleration oltheir growth
rate.

Regeneration harvest promotes the establishment of new stands of trees. It provides growing space and
reduces competition for sunlight, water, and nutrients. The species diversity and age class distribution of
sPecific stands may be reduced by regeneration harvest, but the diversity of the Forest may be increased
by the patchwork of created even-aged stands, particularly where there are large expanses of unbroken
cover in the same mature structural stage. Treatment of vegetation in such cases through even-aged
management techniques applied over small treatment areas generally make it possible to maintain and
possibly increase the inherent variability of forest stands, they become more horizontally diverse.

Vegetation changes tend to be the most rapid after clearcutting (Cleary and others 1978). Because
l1)0derating of the amount of solar radiation passing through to the ground is an objective of shelterwood
cUtting,· changes in understory vegetation can be expected to be less dramatic than for clearcuts. The
amount of transitory range produced decreases as the amount of remaining overstory increases (Hendrick
and o~hers 1968).
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Alternatives H1 and H6 clearcut the greatest number of acres in the first decade and Alternatives H2, H3,
and H5, the least. In terms of the number of acres treated using even-aged harvest-regeneration methods
(clearcutting and shelterwood methods), Alternatives H1, H4 and H6 display the highest levels and
Alternatives H2, H3 and H5 the lowest. In all alternatives, clearculting isthe primary method of regenerating
aspen.

Uneven-Aged Silviculture -- Uneven-aged regeneration is carried outby individual tree selection or group
selection harvest methods. The harvest promotes regeneration by removing trees, providing growing
space, and reducing competition for light, water, and nutrients, but generally to a lesser degree on each
harvested acre than with even-aged regeneration. Uneven-aged harvests generally impact more area with
more frequent entries than even-aged harvests. Fewer trees per acre are cut on each entry with lesser
environmental effects per entry.

Cleary and others (1978) state '[cluts under the selection [silviculturall method are usually light enough
so that they maintain an environment that is similar to that of an undisturbed stand.' Transitory range will
be produced, but at a lower level than with even-aged management (Hedrick and others 1968).

Individual tree selection may reduce the diversity of age classes of trees in stands which are currently
uneven-aged, but is designed to maintain a diversity of age class representations in managed stands. The
reduction in diversity of age classes may be greater for group selection; although as Cleary and others
(1978) state, •....the intent of group selection is to create a balance of age or size classes either in intimate
mixture, or in a mosaic of small contiguous groups throughout the forest.'

The species composition of the existing stand and the method by which It is harvested determine the
,degree to which changes in species diversity will occur. The opening created by either the indiVidual or
group selection harvest methods is often so small that commonly the most shade-tolerant species of late
successional stages are favored (ibid). Therefore, if uneven-aged regeneration is practiced in spruce-fir
or mixed conifer stands, the diversity of the species could be reduced and the species composition could
shift toward shade tolerant species such as SUbalpine fir or white fir and away from the less tolerant
Douglas-fir or spruce in mixed conifer sites. Because of the prolific regeneration of subalpine fir, the shift
in species composition should be more toward fir as a result of uneven-aged management.

The amount of uneven-aged management planned by the alternatives represents a high of 75 percent in
Alternative H5 to a low of 5 percent of acres treated in Alternative H1. Overall, Alternatives H5, and H6 have
the highest percentage levels of uneven-aged management, followed by Alternative H3. Alternatives H2
and H4 are designed to maximize financial or economic returns, respectively, and emphasize even-aged
management methods to achieve these goals. Alternative H1 is designed to reflect current management
and, as such, also emphasizes even-aged management methods.

Intermediate Harvest -- Intermediate harvests include commercial thinning as well as sanitation and
salvage harvests. Commercial thinning of even-aged stands reduces competition for light, water, and
nutrients. Thinning concentrates growth potential on fewer selected trees (Smith 1962). Salvage cutting
is the harvest of dead, dying, damaged, or deteriorating trees, for the purpose of putting the wood to use
before it loses commercial value. (Wenger 1984). Sanitation cutting is the removal olthe same kind oftrees,
as well as those susceptible to attaCk, but for the purpose of reducing the spread of biotic pests (ibid).

Commercial thinning, salvage cutting, and sanitation cutting improve the physical condition of residual
forest. 'Improved condition' in this context applies to the overall health of the residual trees. The condition
will not be improved for forest inhabitants that depend on weak, suppressed, diseased, dying, or dead
trees, however.

Thinning harvests will remove trees ranging in character from suppressed and weakened, to co-dominants.
Stand density will be decreased in all cases, and the variation in vertical structure will most likely decrease.
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Thinning can also alter tree species diversity if certain species are selectively removed. Any effects on (
species diversity by sanitation and salvage cutting are really the direct results of pathogens, fires, wind
storms, etc., which precipitate the need for the operations.

The range in commercial thinning between alternatives is broad, amounting to a high of 5800 acres per
year in Alternative Hi to a low of 15 acres per year in Alternatives H2 and H3. Alternatives H4, H5 and H6
commercially thin between 140 and 165 acres annually.

Effect of the Alternatives on Species Composition

Although we characterize the forests as falling into four major types, each of the forests actually are
composed of several different species either occurring together in the same stands, or in slightly different
stands intermixed throughout the forest. Some of the other tree species are co-dominant, or may represent
later stages of succession. (See Chapter III).

Spruce-fir Forests -- Under natural forest conditions, individual spruce trees will normally outlive fir
because fir is more susceptible to disease and competition: it normally has a higher mortality rate than
spruce. (Competition refers to the process whereby one species grows and reproduces faster and more
successfully than others in the same location so that the first species eventually replaces the others.) Over
time, spruce often becomes the primary component of a stand..

Alternatives H6 and H5 emphasize uneven-aged management and may bring about a gradual decrease
in the populations of Engelmann spruce and a corresponding increase in sub-alpine fir. This may occur
because spruce requires a signnicant amount of direct sunlight after the seedling stage to flourish in the C
forest environment. Firs, on the other hand, survive and proliferate in less than full sunlight. Managing a
spruce-fir forest with selection harvest methods usually limits the amount of direct sunlight available to the _.
stand because a great many trees remain in the staQd and shade the ground of the site. More fir eventually
will grow in the forests as a result. Since many of these forests are relatively old, these alternatives will result
in more fir· more quickly than might occur in normal circumstances.

Spruce bark-beetle also may come intoplay in these alternatives to further increase the relative proportion
offirs in the stands, orto accelerate the change to predominately fir. Spruce bark-beetle populations, which
now exist in relatively small populations in the stands, have the potential to grow to larger proportions n
left unchecked by artificial means or by the lack of interspersed stands of different species in the land
scape. These insects, as the name implies, will selectively attack the spruce trees and leave the fir relatively
untouched.

Alternatives Hi, H4, H2 and H3 make much more useof shelterwood harvest methods than do Alternatives
H6 and H5. Under these management schemes we simulate death and regeneration processes in an
accelerated way, in small pockets within each stand. As a result, spruce trees may tend to out-compete
firs and occupy more and more of the stand.

Alternative Hi relies more heavily on Shelterwood regeneration and harvests more acreage than the other
alternatives in this particular subset of alternatives. Therefore, in this alternative, we would expect a more
rapid change in species composition (change to spruce) within the harvested stands than we would in
Alternatives H3, H2 and H4.

Aspen Forests -- About 60 percent of the aspen on the San Juan National Forest is thought to be seral
aspen, that is, It is eventually succeeded by connerous trees. Because most of the seral aspen is mature,
we expect a decline in aspen populations on the National Forest over the next 50 years. About 40 percent C'
of the aspen is thought to be stable (possibly climax aspen), which is aspen which seems to be capable .
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of regularly reproducing itself on the site. The lack of other trees or competing vegetation in the area seems
to be due to special site conditions or to lack of seed sources for other vegetation.

Each of the alternatives cut only a small percentage of the seral or climax aspen (between 240 acres and
950 acres of aspen per year during the first planning period.) We believe under these conditions that aspen
will begin to slowly pass out of the landscape.

Ponderosa Pine Forests -- Ponderosa pine occurs in relatively pure stands (although some are intermixed
with white fir and Douglas-fir. See Chapter III).

Under Alternatives H6 and H5, harvest activities will bring about better regeneration response than would
occur normally. But the proposed harvest activities are unlikely to have any other effect on the species
composition of those stands which are relatively pure ponderosa pine. Both the selection and the shelter
wood harvest methods will maintain the the relative pureness of this species in these stands.

The alternatives may bring about a small decrease in populations of ponderosa pine in those stands which
are not pure ponderosa pine. This may occur because ponderosa pine requires some amount of direct
sunlight after the seedling stage to flourish in the forest environment.

Douglas-fir (Mixed Conifer) Forests -- Under Alternatives H1, H4, H2 and H3, harvest activities would alter
a small fraction of the mixed conifer forests (225 to 750 acres per year) so that they would contain more
Douglas-fir and ponderosa pine and less white fir or limber pine. Under natural forest conditions, pon
derosa pine will normally outlive fir and limber pine because these are more susceptible to disease and
competition. Limber pine grows more slowly, so Douglas-fir and ponderosa pine eventually will out
compete it for the groWing site. Under current management, we harvest all species, but focus our
regeneration efforts on Douglas-fir and ponderosa pine.

Under Alternatives H6 and H5, harvest activities could bring about a decrease in populations of Douglas-fir
and ponderosa pine on a small acreage (375 and 300 acres per year, respectively). This may occur
because Douglas-fir and particularly ponderosa pine require some amount of direct sunlight after the
seedling stage to flourish in the forest environment. Firs, on the other hand, survive and proliferate in less
than full sunlight. Managing a mixed conifer forest under uneven-aged condnions usually limits the amount
of direct sunlight available to the seedlings because the standing trees shade the forest floor. Douglas-fir
and ponderosa pine also are susceptible to dwarf mistletoe, and Douglas-fir and white fir are susceptible
to western spruce budworm. Uneven-aged ·management creates a multi-storied stand structure which
favors spread of dwarf mistletoes and increases in populations of budworms. In these conditions, Douglas
fir and ponderosa pine are likely to be disfavored and white fir or some other non host tree will gradually
take over as the dominant species in these forests. We can control these changes by emphasizing group
selection methods that create small openings and microsite conditions more favorable to the regeneration
of Douglas-fir or ponderosa pine.

Effect of the Alternatives on the Structural Diversity of the Forest

The preceding discussion described in general terms the effects of timber management on forest species
composition. In this section, we summarize the impacts of the alternatives in terms of their effect on the
structural diversity of the forest. Elements of structural diversity occur in conditions, amounts, and geo
graphic patterns that contribute to natural species richness, ecological functions, and the overall biological
diversity of the area. IndicatorS of structural diversity examined in this section include (1) changes in the
horizontal and vertical diversity of the forests and (2) changes in the distribution of structural size classes
of forests through time. Key factors considered in projecting these effects are harvest level, tree species
harvested, harvest method, and the current structural properties of the Forest.
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Aspen-- Currently 62 percent of the aspen is mature or old, 4 percent of aspen stands are seedling-sapling (
sited, and the remaining 34 percent are in the intermediate stage that lies between these other two groups.
Much of the self-regenerating aspen are 'even-aged" and naturally lack vertical diversity. Self-regenerating
aspen stands gel")erally exhibit some degree of vertical cliversity; however, the degree of diversity is limited
by the number of age classes represented by the stand. Approximately 40 percent of the aspen stands
on the San Juan National Forest are considered self-regenerating. The other 60 percent may be replaced
by other vegetation types through natural succession if succession is not interrupted by commercii:lI or
other harvest treatments or fire. ' ,

Treatment of aspen is desirable in some areas to maintain a mosaic of plant commun~iesand age classes
to provide a diversity of habitats and wildlife species. To provide interspersion and edge" the, same
treatments clOm also be used to maximize boundary length among the un~s in this mosaic (Debyle and
Winokur 1985). Table IV-9 displays the amount of aspen treated annually in the first decade by alternative.

Table IV·g
Aspen Acres Harvested by Alternative (First Decade)

Output/Effect
Forest Plan

H1 A2
Alternative Amendment

A3 A4 A5 A6

ASPEN HARVEST (Acres) 950 245 240 335 550 555

Where aspen is harvested, vertical diversity will be decreased w~hin the harvested aspen stands immedi
ately following clearcutting. However, vertical diversity will again increase over time. Those alternatives that
treat more mixed aspen-conifer stands, ratherthan self-regenerating aspen, have the potential to decrease ('_
vertical diversity the most. .

Though we have not tabulated the exact breakdown of acreage by stand characteristic, a conservative
estimate, based on general knowledge of the sites, is that at least 60 percent of the aspen stands
scheduled for harvest in the first decade are aspen stands slowly reverting to conifer. We therefore assume
thatthe relative differences between alternatives in terms of decrease in vertical diversity in the aspen type
are proportional to acres of aspen harvested in each. From a more conservative viewpoint, if we assume
a reduction in vertical diversity on all aspen acres harvested, approximately 2 percent of the species would
be affected after one decade. But given either assumption, the relative ranking of alternatives in terms of
reduction in vertical diversity in descending' order of magnitude would be from Alternatives H1, H6, H5, H4,
H3 then H2.

Horizontal diversity of the aspen type has also been affected over time. Table 111-2, Chapter II, tabulates
the current acres in the three structural stages of aspen stands. Of the total 291 ,140 acres of aspen, 99,600
acres (34 percent) are poletimber sized, close to 180,000 acres (62 percent) are mature aspen, and 4
percent of the cover type are seedling-sapling Sized. '

Since 1950,we have commerci<:llly harvested or non-commercially treated close to 50,000 acres of aspen.
The past harvests have contributed to the current age-class distribution of aspen by providing the current
representation of acres in the Seedling sapling and poletimber groups. '

The more even the distribution of acres among the three structural-size groups, the higher the probability
that horizontal diversity will be greater. Conversely, those alternatives that exhib~ a large perceritage of
acres in anyone structural class over the others, provide the least horizontal diversity. Therefore, we
assume the higher the level of aspen harvest and conversion of mature stands to the seedling/sapling
sized stands, the higher the degree of horizontal diversity created by the alternatives. The alternatives are C'.
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c ranked in order of descending aspen harvest (and presumed creation of horizontal diversity) as follows:
H1, H6, H5 and H4, H2 and H3.

Wtthout treating aspen, and assuming the absence of naturally catastrophic events such as fire, the non
self regenerating stands (60 percent of total) will continue to increase in maturity and eventually be
replaced by the climax vegetation type indicative of the stte. To perpetuate the current acreage of aspen
would require regenerating approximately 1600 acres per year. The harvest objective of the Forest Plan
(Alternative H1) is for commercial harvest of 950 acres of aspen per year. Alternatives H2 through H6
harvest less acres of aspen. The objective of the Forest Plan is to also treat 200 acres of aspen annually
using non-commercial methods. Combined, the Alternative H1 treatments would not perpetuate the
current acres and distribution of this tree speCies. Alternatives H2 through H6 will do less than Alternative
H1 to perpetuate the current aspen distribution.

Table IV-10 summarizes the relative effects of the alternatives on vertical and horizontal diversity of the
aspen cover type. The table also summarizes, by alternative, the relative degree of aspen habitat loss to
other cover types through time.

Table IV·10
Aspen Diversity, Relative Ranking Between Alternatives

Output/Effect
Forest Plan

H1 H2
Alternative Amendment

H3 H4 H5 H6

ASPEN DIVERSITY
Vertical Diversity* 6 2 1 3 4 5
Horizontal Diversity** 1 5 6 4 3 2
Habitat Loss*** 1 4 4 3 2 2-------------------------------------_...._._---------------------------------------------------------------------------_.__..._---_._._-_._.__._._---

* 1 = least decrease, 6 = greatest decrease
** 1 = greatest increase, 6 = least increase

*** 1 = least loss, 6 = greatest loss

Coniferous Forests -- In the conifer forest types, management methods associated with even-aged
management generally contribute to horizontal diversity while uneven-aged management activities tend
to contribute to or maintain vertical diversity. Clearcutting and shelterwood harvest-regeneration methods
(even-aged management systems) establish or perpetuate even-aged tree stands. Individual tree or group
selection harvest-regeneration methods (uneven-aged management systems) generally maintain or estab
lish vertically diverse stands over time.

As was true of the aspen cover type, past management activities have contributed to the current structural
size-class distribution of conifer cover types. Past catastrophic events have created a diverse forest
environment, but more recently commercial timber harvest has replaced wildfire and other natural forces
as the major influence on conifer forest structural diversity. Over the past 100 years, timber harvesting on
what is now the San Juan National Forest has affected the structural properties of approximately 200,000
acres of conifers. These activities have converted large expanses of mature ponderosa pine forest, and
less so spruce-fir forests, to second growth forests that are now in the intermediate, poletimber and
immature sawtimber stages of stand development.

The continued effect of harvest treatments on the structural properties of the forest will be most noticeable
as natural areas not previously treated are entered. Those alternatives that harvest more spruce-fir and
Douglas-fir/mixed conifer using even-aged management systems will tend to decrease vertical diversity the
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most but increase horizontal diversity. Uneven-aged management methods, where used, will generally (~
serve to maintain vertical diversity. Table IV-11 provides a relative indication of how each atternative
contributes to horizontal diversity. The table also provides reference to the number of acres of coniferous
species harvested annually using even-aged and uneven-aged harvest methods in the first decade. Those
atternatives that have the highest percentage of acres in one size class will provide the least horizontal
diversity. Those that have a more evenly distributed number of acres throughout each size class will
provide the most horizontal diversity.

Table IV-11
Coniferous Forest Diversity, Relative Ranking Between Alternatives

Output/Effect
Forest Plan

H1 H2
Alternative Amendment

H3 H4 H5 H6

CONIFER DIVERSITY
Vertical Diversity*
Horizontal Diversity**
Even-aged management: ***
Uneven-aged management:

6
1

3,750
550

3
4

2,600
350

2
6

1,385
525

4
3

3,400
345

3
5

500
4,300

5
2

1,125
4,950

* 1 = least decrease, 6 = greatest decrease
** 1 = greatest increase, 6 = least increase

*** Shelterwood harvest sequence initiated or clearcutting (average annual) over five decades.

Table 111-3 (Chapter III) provides a detailed tabulation of the current balance of structural stages of forested
vegetation, by cover type, over the entire Forest. Table IV-12 summarizes the current structural distribution
and projects how the balance of acreage in these various structural-size groups would change 20 years
into the future, and then after 50 years in the absence of timber management or natural catastrophic
events. The table then displays how this Forestwide trend is altered by the timber management activities
of the atternatives.

From Table IV-12, on a Forestwide basis, the acres of forest in the mature structural stage will continue
to increase. Under the no harvest scenario, these mature forests will increase by 25 percent after 20 years
and by 37 percent after 50 years, at which time they will make up approximately 85 percent of the total
forested lands. Conversely, the percentage of forest in the seedling sapling structural stage will decrease
to approximately 4 percent of the total forested area.

Each alternative alters to some degree the magnitude of change in the age class distribution of the forest
that would be expected in absence of timber management. Alternatives H1 (current program) and H3
represent the two extremes among the alternatives and.best depict the influence of timber harvest on the
structural properties of conifer cover types on the San Juan National Forest. Alternative H1 harvests slightly
more than 11,000 acres annually (including thinnings). After 20 years, conifer acres in the seedling sapling
stage increase by almost 40 percent and then level off at approximately 141,000 acres. The increase in
acres in the early, seedling/sapling, structural stages comes from harvesting mature forests. The mature
forest acreage does not change appreciably, however, because a large percentage of the current pole
timber size stands grow into mature forests over time. After 50years, mature forests total 64 percent of
total forest lands, only slightly higher than the current total.

c

Atternative H3, on the other hand, results in a structural distribution of the forest very similar to that c--.
projected in absence oftimber harvest. Acres offorest in the mature structural stage increase by 35 percent
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over 50 years to 1,115,000 acres (83 percent of total forest lands). Conversely, the number of acres in
seedling sapling and poletimber struCtural stages decreases by 55 percent, and make up only 5 percent
of total forest lands after 50 years.· .

The other alternatives affect the overall structural properties of the Forest in a manner intermediate in
impact to Alternatives H1 and H3. Each results in an increase in forests in the mature structural stages and
a decrease in forests in the seedling/sapling structural stage. All alternatives would have less poletimber
sized stands because these stands would cominue to progress to the mature structural stages at a rate
greater than progression of seedling/sapling stands into intermediate stages. We would anticipate this
reduction in poletimber sized stands because past harvest levels exceed current or projected harvest
under the alternatives. This change is most evident in the ponderosa pine type which we review next.

Table IV·12
Current and Projected Distribution of Stand Structural Stages

by Alternative, All Forest Cover Types

Structural Stage
Alternative Time Period Seedling Poletimber Mature

Sapling

(thousand acres)

Current Distribution 100.7 412.0 827.7

C
Natural Succession

(Untreated) After 20 yrs. 98.5 201.0 1,041.0
./ After 50 yrs. 48.5 162.0 1,130.0

Alternative H1 After 20 yrs. 142.5 370.0 829.0
After 50 yrs. 143.5 341.5 856.0

Alternative H2 After 20 yrs. 110.0 227.0 1,003.5
After 50 yrs. 56.0 207.5 1,076.5

Alternative H3 After 20 yrs. 101.5 214.5 1,024.5
After 50 yrs. 40.0 185.5 1,115.0

Alternative H4 After 20 yrs. 118.5 245.5 977.0
After 50 yrs. 80.0 240.0 1,020.0

Alternative H5 After 20 yrs. 114.0 227.0 999.5
After 50 yrs. 62.0 210.5 1,068.0

Alternative H6 After 20 yrs. 125.5 231.0 984.0
After 50yrs. 84.5 222.0 1,034.0

c

Ponderosa Pine -- A key issue in discussions with industry and environmental groups during development
of this amendment, was the amoum and distribution of old-growth ponderosa pine on the Forest As
previously described, ponderosa pine has been extensively harvested for over 100 years. As a result, once
extensive tracts of mature/old-growth 'yellow bark' pine have been reduced to a small percentage of the
species acreage. Of the 300,500 acres of ponderosa pine, 14 percent are now class~ied as seedling/
sapling sized in the early stages of stand development, and 185,000 acres (62 percem) are poletimber
sized stands. A large percentage of these stands are second growth forests on sites harvested between
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1900 and 1950. These stands will progress into the mature stages of stand development wnhin the next C
20 to 30 years.

The alternatives vary widely in the amount of ponderosa pine harvested. Atternatives H2 and H3 harvest
very little pine. Alternative H1, on the other hand, commercially thins and harvests in excess of 5,000 acres
of ponderosa pine annually. These two alternatives represent the extremes in terms of their affect on the
structural size-class distribution of ponderosa pine. As shown in Table IW13, Alternative H1 maintains the
current balance of structural stages over the first 20 years. After two decades, however, acreage in both
the seedling/sapling and mature stages drop and acreage in the intermediate, pole timber sized. stage
increases in Alternative H1.

Table IV·13
Current and Projected Distribution of Ponderosa Pine

StructuraH~tllSl!sJl~11!!1Itatl\le

Structural Stage
Seedhng

Alternative Time Period Sapling Poletimber Mature

PONDEROSA PINE
(thousand acres)

Current Distribution 40.5 185,0 75.0

Natural Succession
(Untreated) After 20 yrs. 34.0 104.0 163.5

CAfter 50 yrs. 0.6 77.08 224.0

Alternative H1 After 20 yrs. 42.0 180.5 77.5
After 50 yrs. 28.0 210.5 61.5

Alternative H2 After 20 yrs. 33.5 111.0 151.5
After 50 yrs. 8.5 89.5 202.5

Alternative H3 After 20 yrs. 34.5 105.5 160.5
After 50 yrs. 3.0 83.5 214.0

Alternative H4 After 20 yrs. 43.5 116.5 140.5
After 50 yrs. 11.0 95.0 194.5

Alternative H5 After 20 yrs. 41.5 130.0 137.5
After 50 yrs. 12.5 72.0 176.0

Alternative H6 After 20 yrs. 41.5 129.5 137.5
After 50 yrs. 12.5 72.0 176.0
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Alternatives H2 and H3 have relatively little effect on the structural size~class distribution of ponderosa pine
considering they would annually harvest less than 300 acres of the 300,000 acres of the species present
on the Forest. Under these two alternatives, the projected size class distribution of ponderosa pine closely
parallels the distribution that we project over time in absence of timber harvest.

Ponderosa pine makes up about 15 percent of the harvest volume of Alternative H5.The alternative
schedules approximately 1,700 acres of pine harvest per year uSing selection harvest methods and 150

. acres per year using the shelterwood harvest method. At this rate of harvest, the current structural
size-class distribution of stands is not maintained, but shifts to a greater proportion of acres in the mature
structural stage. After 10 years, mature structural stages of ponderosa pine increase by 44 percent, and
after 50 years by 133 percent. Acres in the seedling/sapling and poletimber stages decrease commensu
rably.

Douglas-fir/mixed conifer -- Individuals also expressed conc~rns about the mature/old-growth represen
tation of the Douglas-fir/mixed conifer cover type. Currently i 6 percent of the cover,type is classified as
mature/old-growth. This current structural distribution is mostly the result of natural ecological processes
and not past harvesting. Since the 1940's, Forest Service fire suppression efforts have probably been most
influential in affecting the species and structural composition of this cover type.

Because of the steep, rugged terrain the Douglas-fir/mixed conifer cover type occupies, it will not be an
important component of the commercial timber program in the foreseeable future. Douglas-fir/mixed
conifer harvest makes up no more than 11 percent of the harvest volume in any alternative. Thus the cover
type will continue to to increase in age and display a larger representation of mature structural component
in the future. Catastrophic events have a greater potential to affect the diversity of this cover type, but fire
will perhaps playa smaller role than in the past because of the Forest's fire suppression policies.

Structural Diversity of Suitable Timberlands

On those lands actually managed for timber production, which are a small, interspersed, subset of total
timberlands on the San Juan National Forest, the change in structural size-class distribution ofttie forests
would be similar to the Forestwide changes just discussed. However, these suitable timberlands would
display a more balanced age class distribution than projected for the entire forested area of the San Juan
National Forest. The suitable timberlands range from a low of 177,000 acres (Alternative H3) to a high of
470,000 acres (Alternative H1). On a percentage basis, these commercial timberlands constitute from 13
percentto 35 percent ofthe timberland acreage on the San Juan National Forest (Table IV-4), and are well
distributed throughout the Forest, not concentrated within a particular geographic location or ecological
zone of vegetation. Therefore, the results presented here should be interpreted as affecting a limited land
area of suitable timberlands interspersed with timberlands where no commercial harvest activities would
be planned. Both the suitable and unsuitable lands contribute to the overall structural diversity ofthe Forest
or a particular forest parcel.

Under Alternatives H1, H4, H2 and H3, harvesting activities would bring about a slow reduction in the
proportion of the forest which is made up of mature or old stands of trees on the percentage of land under
silvicultural management (Table IV-4). The percentage under management varies widely by alternative.
Spruce-fir and ponderosa pine have been slowly converted to a more balanced age-class distribution, on
the lands considered 'suited' for commercial timber production. Although all forests under silviculture are
regenerated, the pace of harvest and regeneration is so slow, and so much less than in the past three
decades, that seedlings and saplings will never be the dominant age class. Instead, the forests under
silviculture have slowly moved toward a state of regulation (that is a state in which all age classes are
represented in more even proportions) but will go no further towards achieving a regulated state than
achieved in the past.
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For a variety ofreasons, the age class distributions of the all the forests under management (those on lands
'su~ed' for commercial timber production) are unlikely to ever reach a state of perfectly even distribution.
But with continued even-aged management they will remain close to the same approximate balance as
currently and be more evenly distributed than before harvesting commenced in the spruce-fir forests in
the 1940's. This implies that on the lands suited for commercial timber production, insects and diseases
will continue to spread less far than they may have in the past and will remain under better human control.
It also implies that the age class distribution will be such that early successional wildlife species will
continue to be favored on~lands suited for commercial timber production more so than in the past.

Under Alternatives H6 and H5, seventy to eighty percent of the forests constituting the su~abletimber base
would always be in the oldest classes, and only a small fraction would be seedlings and saplings. We can
predict the long-term effects on age class distribution of a fully implemented uneven-aged silvicultural
system. By the end of a complete regeneration cycle (120 years), the individual stands continuously
managed under uneven-aged systems would become fully regulated with a balance of age or size classes
either in intimate mixture or in a mosaic of small contiguous groups throughout the portions of the forest
managed for commercial timber production.

Nutrient Cycling and Site Productivity

(

Nutrient cycling is the process whereby trees and other forest vegetation take up inorganic and organic
materials from the soil and groundwater, utilize them in their growth processes, and cycle them back into
the earth after the trees die and decay. Nutrient cycling interactions between trees and insects and lichens
also occur and are included in this topic.

Nutrient cycling is key to the long-term biological productivity of forest sites. Silvicultural activities can affect (
the rates of cycling and can either help to enrich or to deplete the nutrient reservoir of forest sites. In many
parts of the world, almost all the nutritional elements forests require are tightly bound up in the forests
themselves. Small disturbances of nutrient cycling processes in these forests almost always have disas-
trous results. In contrast, the soils and parent geological material of the San Juan forests are relatively rich
in the inorganic materials needed to support forest growth, so nutrient cycling processes are not as
sensitive here. Nevertheless, silviculture can affect the cation exchange capacity of forest soils in various
ways, and have measurable effects on nutrient cycling processes and the long-term biological productivity
of forest sites.

There are some important potential differences among the forests with regard to the effects alternative
silvicultural systems can have on nutrient cycling. But the basic processes of nutrient cycling within each
forest type, and the alternatives being considered here are similar enough with respect to nutrient recycling
to perm~consolidation of this next discussion with respect to forest type. Important exceptions among the
forest types will be noted in this discussion.

Under Alternatives H1, H4, H2 and H3, the proposed harvest activities atter nutrient cyCling processes in
the forests in several ways. The process of nutrient cycling is accelerated in forests which have received
some degree of harvest activity. This acceleration is due to an increase in the amount of organic material
in contact with the ground and a shifting of the energy balance in the stand so that more heat is available
to the ground surface. Increased ground level temperatures increase the amount of microbial activity in
the duff and litter. That increased activity, along with the increase in organic matter, accelerates the
breakdown of the organic material which then becomes available to the trees in the form of nutrients in
the soil.

Until recently, the Forest Service often raked the woody residues resutting from tree harvests, piled and
burned them. Such fires burned relatively hotly, releasing more of the nutrients bound up in the debris into
the atmosphere in gaseous form, and destroying the nutrients and cation exchange capacity of the soil

IV - 28



c

c

c

immediately under the fire. This cuttural practice probably has reduced the levels of some of the inorganic
material available to trees on these sttes, although not by a significant amount. It also reduced the cation
exchange capacity of those small areas under the debris fires in these forest sites.

In recent years, the Forest Service has shifted to broadcast burning. This cultural practice means that small
woody debris is burned throughout a harvest site. Burning the small woody debris releases the inorganic
material in the debris to the soil (via the ash) and makes tt available for new plant growth much more quickly
(by 10 - 20 years) than would occur through normal decay processes. Broadcast fires have relatively little
fuel in any location so they never become very hot. As a result, except for a few hot spots, little inorganic
material is lost to the atmosphere, and the cation exchange capacity of the soil remains unaffected.

There are some differences in nutrient cycling among the forest types which are caused by harvest
methods (or the differences in silvicultural systems used in each forest type). Clearcutting systems
generally result in burning more of the woody debris, grasses and forbs. The nutrients in this debris are
quickly recycled into the soil and made available for new plant growth. The shelterwood, individual and
group tree selection systems leave much more of the woody debris on the site to provide micro-habttat
and help preserve the moisture cycling regimes of the forest. But these materials break down, decay and
release their nutrients at normal rates, which are exceedingly slow in the Rocky Mountains.

Nutrient cycling would be slowly or slightly accelerated where the dominant harvest actiVity is selection or
shelterwood, (there probably is no measurable difference between the nutrient cycling rates of shelter
wood systems and the nutrient cycling rates of the selection systems). Nutrient cycling would be accelerat
ed just a little more where the harvest activity is clearcutting. This is true for all the alternatives.

All the alternatives will accelerate nutrient cycling processes in the aspen forests where we harvest trees.
Nutrient cycling processes will be accelerated for the reasons described just above. Since all the alterna
tives use clearcutting to harvest aspen, there is no appreciable difference among the alternatives in this
regard. The relatively small amount of acreage clearcut (240 to 950 acres per year over the first period)
means that nutrient cycling will be accelerated for some forest 'stands', but not for the aspen forests as
a whole.

None of the alternatives will affect nutrient cycling processes for the ponderosa pine forests. The pon
derosa pine forests grow in relatively open conditions. The proposed harvest activities will leave more than
40 percent vegetative cover on the sites cut. Experience and research indicate that there would be little
significant change in moisture regimes or nutrient cycling under these conditions.

None ofthe atternatives would affect the nutrient cycling processes of the Douglas-fir/mixed conifer forests.
The amount of acreage harvested by each of the alternatives is too little to affect these processes.

RIPARIAN AREAS AND WETLANDS

Timber harvesting, and associated road construction activities, have the potential to cause significant
adverse impacts to riparian ecosystems. Davis (1977) stated that alteration of the aquatic/riparian ecosys
tem complex is thought to be one of the more significant causes of species extinction. That is, when wildlife
niches are altered, they must move, adapt or die. It has been shown that riparian habitats provide living
conditions for a greater variety of aquatic and terrestrial wildlife than any other habttat type, and are of
paramount importance in producing and maintaining biotic diversity. They are the most critical wildlife
habttat types in the managed forests and rangelands, wtth more wildlife species depending entirely upon,
or spending disproportionately more time in, this habitat than in any other type (Thomas et al. 1977).

Riparian systems vary considerably in terms of vegetative complexity (richness). Some are barren or have
simple plant communities (primarily Willows), while others have complex, multi-storied plant communities,
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including conifers, deciduous trees and shrubs. Timber sale units are associated with the more diverse,
stratified riparian systems having trees. These riparian areas are more easily disturbed by timber harvest
ing.

Removal, or significant reduction, of riparian vegetation may result in increased water temperatures,
decreased streambank stability, streambank erosion, channelization and a greater amount of sediments
and debris reaching the stream due to the lack of 'filtering' provided by the riparian vegetation. Timber
harvest and road construction within the aquatic/riparian corridor may cause alteration of the natural
stream channel, resulting in the loss, or reduction in quality of pools, meanders, undercut banks and riffles
that provide food, cover and shelter for fish and other aquatic life. These types of disturbances may also
cause the stream to become wider and shallower through erosive processes. As the stream becomes
wider, any benefits from the riparian system in terms of leaf litter, organic input and terrestrial insects as
a food base, begin to diminish. The over-all change in stream channel morphology may ultimately resuR
in a less diverse and less stable riparian area, thus reducing the value of the Forest's riparian resources.

c

The direct effects of harvesting timber within the riparian ecosystem will be very minimal because little or
no harvesting occurs in the riparian zone. This is due to the restrictive activities of the riparian management
area prescription (9A), including the goal of maintaining vegetation in, at least, an upper mid-seral
successional stage. These restrictions apply wherever riparian zones occur on the Forest. However, the
effects of harvesting timber outside the riparian zone can have an impact on the zone itself. Harvesting
activities potentially impact streams and riparian zones through increases in sedimentation, debris barri
ers, changes in water temperature, and streambank breakdown. This is especially true within the area
directly affected by the harvest activities, although the potential for impact could be realized many miles
downstream. The potential impacts to riparian areas are directly related to: 1) the amount of area harvested
and type of harvest, 2) the slope of the harvested area, and 3) the distance of harvest activities from the ('
riparian zone. Alternatives with high numbers of acres harvested are expected to have increased risk of
more impact; the opposite is also assumed to be true. These levels are displayed in Table IV-3. --

Some amount of road construction/reconstruction is needed in each alternative. Road construction has
a more critical and long-lasting impact on riparian zones than any other management activity (Hoover and
Wills, 1984). The sedimentation from roads is often many times that from all other land management
activities, including log skidding and yarding (Yee and Roelofs 1980). Sedimentation studies by Corning
and Farmer (1964) on three tributaries of the North Fork of the Poudre River, Colorado, indicate roads are
a source of 80 percent of the suspended sediments (Hoover and Wills 1984). The potential impacts of road
construction/reconstruction to riparian areas is directly related to the number of newly-constructed roads.
Road construction, in turn, is usually a direct result of the amount of timber harvesting to occur. These
levels are displayed by alternative in Table IV-3 and IV-7. .

Riparian mitigation

Manage forest cover types to perpetuate tree cover and provide healthy stands, high water
quality and wildlife and fish habitat.

Maintain all riparian ecosystems in at least an upper mid-serial successional stage.

Prevent stream channel instability, loss of channel cross-sectional areas and loss of water
quality resulting from activities that alter vegetative cover.

Locate roads and trails outside riparian areas unless alternative routes have been reviewed and
rejected as being more environmentally damaging.
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C BIOLOGICAL DIVERSITY

The following discussion is general in nature. Since effects regarding genetic and species diversity would
be similar for all the major forest types proposed for timber harvest, this discussion will not address the
different forest types individually, but will treat them as a whole.

Genetic Diversity

c

There are two primary ways that genetic diversity can be lost or reduced. The first is through the reduction
of population size for a given species. Decreasing populations lose genetic material. The second occurs
when interchange between populations of the same species is cut off or reduced, so that individuals from
different populations are unable to migrate to or establish themselves in other popul<jtions.

Although, timber management activities have the potential to reduce genetic diversity of plant and animal
species in the ways described above, the alternatives will not have a significant effect on the genetic
diversity of species on the San Juan National Forest. Significant reductions in population sizes of plants
and animals will not occur, and the potential for intllrbhange between different populations will be main
tained. Proposed harvest methods will be designed and implemented to maintain the existing genetic
diversity of the vegetation in the treatment' areas. We believe this would be true for both overstory and
understory species. Additionally, timber harvest treatments in the proposed alternatives are designed to
bring about regeneration of the forest through natural seeding from the surrounding trees, thereby
preserving natural genetic variability within the population.

Species Olverslty

The proposed timber harvest activities could affect the species diversity of plants and animals on the
Forest, mostly at a localized level where a harvest treatment has occurred. Species diversity could increase
or decrease, but generally a species is not likely to be completely removed from an area. A change in the
distribution and abundance of the existing plant and anirnal species olthat area, would Iik",ly be the biggest
effect. .

Removing individual trees from· an area creates openings for new ·vegetation to establish itse~. Trees,
shrubs and herbs that currently exist in the community, as well as new pioneer species, have an opportu
nity to colonize the openings. Vegetative species diyersity could iricrease as a result. It is unlikely that
vegetative species diversity could decrease. As the vegetative species mix changes, a subsequent change
in animal species is also likely to occur. Pioneer wildlife species could move into the harvest area and utilize
the newly established habitat that has been created, or existing wildlife could leave the area as a result
of changes to their environment. If wildlife species were to leave an area due to harvest activity, they would
likely move to an adjacent area in close proximity to their former habitat, so species diversity of the area
on a larger scale would still be maintained. As harvested areas recover, habitats similar to that which
existed before the treatment are likely to reestablish themselves, allowing species which may have left
those areas td return again.

Changes in ecosystems or habitats involve trade-offs between species that may benefit from the change
and those that may not benefit. Whether an increase or decrease in overall species diversity is viewed as
positive or negative depends on many factors and will be looked at on a case-by:case basis as actual
projects are proposed.

The preceding discussion is general in nature, but it applies to the alternatives proposed in this amend
ment. All the alternatives will have an effect on species diversity of the plants and animals of treatment
areas, and those effects will primarily be to the distribution and abundance of species on a localized level.
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Vegetative species richness may increase, but should not decrease. The species richness of animals may
increase or decrease in some instances on a localized basis, but any changes will likely be.short term. For
a more detailed discussion regarding biological diversity and environmental consequences associated
with the proposed alternatives, refer to the wildlife and vegetation sections in this chapter. These sections
discuss in some detail the effects of the alternatives on the composition and structural diversity of
vegetation, and how changes in these parameters affect wildlife management indicator species.

RISK OF FIRE, INSECT INFESTATION, AND DISEASE

Direct Effects

There are minor differences in the susceptibility of the forests to wildlife, insects and diseases. Spruce-fir
and ponderosa pine are more susceptible to insect invasion (through bark beetles) than Douglas-fir, aspen
and the other species, primarily because the bulk of these forests are in older age classes. Ponderosa pine
also is more susceptible to fire because it occurs on drier sites than the other kinds of forests. Older
ponderosa pine forests are subject to mistletoe infections because they are multi-storied. Douglas-fir is
subject to western spruce budworm for the same reason.

Under all of the alternatives, the size and extent of the mature forests will increase over the next five
decades. The magnitude of increase ranges from 25 percent under Alternative H1 to 65 percent under
Alternative H3. Therefore, the potential for pest outbreaks occurring on the Forest will increase under all
the alternatives.

Timber harvest using even-aged harvest-regeneration methods decreases the potential for insect and
disease epidemics by reducing the competition tor sunlight, water and nutrients in a forest site. The C_·
remaining trees have greater access to these elements and generally become more vigorous and less
vulnerable to attack by insects and diseases. Uneven-aged harvest methods increase the potential..for
insect and disease epidemics by perpetuating multi-storied stands (mistletoes and western spruce bud-
worm propagate best in multi-storied stands), and'ieaving some diseased trees in the stands which are
capable of infecting the surrounding trees.

The probability of wildfire occurring on the Forest is influenced by weather, topography, the availability of
fuel, and sources of ignition. Timber harvesting (and associated activities) can produce large quantities
of residue in amounts and distribution that provide fuel for fires, or precluding effective fire protection.
Timber harvest can also increase the likelihood of man-caused wildfire ignition by bringing motorized
equipment and people into the woods.

An offsetting consideration, though, is that the likelihood of wildfire occurring on the Forest is reduced by
controlling the amount of live and dead woody residues in forest stands through timber management
operations. As a general rule, more intensive management of forest stands lessens the availability of fuel
for wildfire. The total amount of fuel is less in an even-aged management stand than it is in an uneven-aged
stand.

Cumulative Effects

The alternatives include a relatively small percentage of the Forest in the area suited for timber production.
Alternative H1 has the most acres managed for timber production (25 percentof the Forest), while at the
other end of the spectrum Alternative H3 has 10 percent. Thus, the alternatives are limited in their
effectiveness to reduce fuels and the probability of natural hazards.
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SOCIAL AND ECONOMIC CONSEQUENCES

Social Consequences

The alternatives have the potential to affect the quality of the human environment in the Forest area of
influence. For the San Juan National Forest, the area of influence is the area that includes the population
most affected, directly and indirectly, by the various program alternatives.

Social Setting

Social Resource Units are a Forest unit of sociological analysis. Social Resource Units are defined by
natural boundaries such as mountain valleys, river basins, and by the way people live, such as in settlement
patterns, or organized around agricultural activity.

The Forest lies within the Rocky Mountain Region's Social Resource Unit K This unit, shown on Figure IV-2,
lies in a physically isolated area separated from the rest of Colorado by the Continental Divide to the east
and the San Juan Mountain Range on the north. A major portion of the Social Resource Unit is under
Federal ownership and the southern part of the Social Resource Unit is Southern Ute and Ute Mountain
Ute Indian Lands. The desert of Utah isolates the Social Resource Unit from other settlements to the west.

The Forest has delineated three primary units of analysis within the boundaries of Social Resource UnR
K. These are called Human Resource Units (HRU's) and are used to design management actions that
respond to changing conditions at the Ranger District or Forest level. A HRU is an area characterized by
particular patterns of lifestyles, economic conditions, institutional arrangements, and topography. HRU's
vary in size but are typically larger than individual towns and communRies, and they may cross polRical
jurisdictions.

In addition to these three primary units of analysis, log transportation routes to wood products manufactur
ers extend the area of social and economic impact analysis over Wolf Creek Pass to South Fork and south
to Chama, New Mexico. A potential stumpage supplier, the Jicarilla Apache tribe, extends the area of social
and economic impact analysis south into New Mexico.

Social Effects

We have identified four categories of potential social effects which might be created by changes in the
Forest's timber management program. The first two variables are people's lifestyles and the attitudes,
beliefs, and values they have about the Forest. The third variable is social organization and the fourth is
population characteristics. We have determined land use patterns and civil rights.

Lifestyles -- Patterns of work and leisure, customs and traditions, and relationships with family, friends,
and others are elements of lifestyle. Forest Service policies and practices may affect people's lifestyles
through (1) direct economic relationships, such as employment in an industry using National Forest
commodities or the holding of special-use permits, (2) availability of traditional foods and religious sRes,
or (3) aesthetic and amenity values.

Effects are changes in the work, subsistence, and leisure pattern which affects ties to the Forest. Effects
are created by actions which change (1) employment opportunities Gobs and income), (2) freedom of use
of the Forest for subsistence (firewood and food) and recreation, (3) the diversRy of recreational opportu
nity, or (4) the environmental qualities of the area.
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Attitudes, Beliefs and Values -- Attitudes, beliefs, and values include the feelings, preferences, and
expectations people have for the Forest, and the management and use of particular areas. Included are
such things as the desire to harvest Forest commodities or enjoy the aesthetic qualities, the preference
or dislike for certain management practices, or the desire to preserve familiar, sacred, archaeological, and
historic sRes.

Actions which are inconsistent with the attRudes, beliefs, and values that people have about the Forest are
negative social effects; actions consistent with expectations are positive effects.

Social Organizations -- Social organization is the structure of ,a society described in terms of roles,
relationships, norms, institutions, and infrastructure. Also included is a community's capacRy to define
problems, and resolve them without major hardships to component groups or insmutions.

Effects are indicated by a change in the solidarity, the degree of conflict and division of a community.
Negative effects are caused by issues that divide the community. Significant negative effects are possible
when several issues divide a communRy. However, controversy, if directed outward; can make a commu
nity more cohesive.

Population Characteristics -- Except through a direct relationship to jobs gained or lost, we anticipate the
alternatives will not cause changes in the social condRions of the local economic area to the degree that
populations will be affected. Specnically, the alternatives are not anticipated to significantly influence or
change populations in or around the towns of Durango, Bayfield, Cortez, or Pagosa Springs. The potential
for population change is greatest in the towns of Mancos and Dolores.

Direct Effects

·Communities and Lifestyles -- Work patterns based on use of Forest resources, such as local livestock
grazing and timber harvest, and leisure patterns such as hunting, fishing, driving for pleasure, camping,
or a visR to a developed sRe,can be affected by the alternatives. Traditional uses of the Forest may also
be affected. The communities and Inestyles identnied for the Forest area are directly affected by the timber
harvest alternatives.

Industries using timber resources have direct economic ties to the Forest. The level of timber harvest
·affects lifestyles dependent on woods and sawmill work. An increase in the volume of timber available for
harvest tends to strengthen and support the logging-lumbering patterns of work. Alternatives that project
more than a 20 percent increase in current harvest levels (Table IV-14) probably fall wRhin this category.
For Alternative H5, there will be no change from current patterns in timber related lifestyles. A decrease
of more than 20 percent in the timber harvest volume may tend to negatively affect lifestyles built around
woods and mill work, as would be the case in Alternatives H2 and H3. Changes in job opportunRies could
impact families. A reduction in the number of jobs associated with the timber industry could lead to the
shutdown of some businesses and cause employees to seek work elsewhere. Jobs in the Dolores and
Mancos areas would be most affected by the timber supply reductions proposed by Alternatives H2 and
H3.

Because the variation in harvest levels analyzed in this final SEIS is small (relative to potential variation,
'or the variation displayed by the alternatives evaluated in the 1983 Forest Plan FEIS), the relative differ
,ences between alternatives in terms of types and abundance of recreation opportunities provided is small.
In general the following patterns of leisure and recreation use would be expected between the alternatives.
Patterns of leisure or recreation use, which include activities that require natural settings, would be

·enhanced by settings found in low timber harvest alternatives. Such settings are found in Alternatives H2
through H5. These five alternatives tend to emphasize solitude, fewer people contacts, and/or small group
actiVities. Patterns of recreation based on roaded or altered settings are enhanced more so by Alternatives
H1 and H6. Activities within these environments tend to feature larger groups and more social interaction.
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Table IV·14
Timber Harvest by Alternative (MMBFNr. First P.erlod)

and Percent Change From Current Harvest Level

Forest Plan Alternative Amendment
Output/Effect H1 A2 A3 H4 As A6

TIMBER HARVEST

Allowable Sale Quantity (million bd. ft./yr.)
Decade 1 41.0 1S.2 10.4 20.0 24.0 30.0

Percent Change From·Current Harvest Level
Decade 1 +70% -36% -56% -17% 0% +25%

Big game hunting and fishing are part of a tradttional social pattern ofleisure for a large percentage offorest
visttors. In general, none of the alternatives will alter the tradttional pattern of these recreation activities in
the next decade.

No change in developed recreation site management resutts from alternatives. Patterns of recreation use,
including camping, boating, fishing, skiing, or others, will not be adversely affected by the alternatives.
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Attitudes, Beliefs, and Values -- Many of the feelings, preferences, and expectations people have
expressed about the Forest, and for the management and use of the Forest and particular areas, have
been discussed in Appendix A, Chapter I, and Chapter VI. Each issue or concern (ICO) is a reflection of
an attttude, belief, and value about the Forest. From that perspective, the social effect variables are often
interrelated. Some of the issue-related items that may impact attitudes, beliefs, and values are described (-
in the communities and lifestyles sections of Social Effects above. In the following section, three general --
timber issue-related areas, in which direct impacts to attitudes, beliefs, and values may occur, are identi-
fied. The discussion begins wtth the issue of timber harvest itself.

The magnitude of timber harvest and the amount and location of land selected for timber harvest on the
Forest are a focal point for expression of attitudes, beliefs, and values about overall forest management.
The majority of the smaller communities in the economic impact area view the wood products industry as
a traditional cornerstone of the local economies. Alternative H1, if fully implemented, and Alternative H6
would provide more timber than currently harvested. (See Table IV-.14). These atternatives strengthen or
reinforce the views of those supporting the use of forest resources and traditional economic values. Other
persons with aesthetic and recreation ties to the Forest believe timber harvest adversely affects many other
resources. Alternatives H2, H3 and H4 will tend to strengthen expectations for decreased timber harvest.

A facet of the timber harvest issue is the method used to manage the resource. Most people in the local
impact area oppose the use of clearcutting and would prefer we emphasize harvest methods which
maintain some amount of continuous forest cover. Some have indicated opposttion to shelterwood har
vesting and would prefer we use only individual tree or the group selection harvest methods.

Discussions with industry, environmental groups, and other community representatives confirm the per
ception thell clearcut1ing of conifer tree species is not a locally ·accepted practice. Those opposed to
clearcutting will find that all of the alternatives support their attttudes, beliefs and values towards maintain
ing the aesthetic values of the Forest.

Clearcutting in the aspen cover type was not a strongly contested issue with industry and environmental
groups. Both groups view clearcutting as an appropriate method of regenerating aspen. The issue of
aspen management focuses more on the location of sales and the size of the commercial aspen manage
ment program. Nevertheless, we are currently exploring ways to harvest aspen in a manner which is less
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('
'-__ visually apparent. One way to do so is to use alternative harvest rnethods such as partial cutting of aspen,

leaving a residual stand of trees under which regenerationwo(Jld sprout. If this harvest method proves
successful, then tt will be used where applicable.

Public Issues

The issue of conflict between dispersed recreation and timber harvest has several facets, including
providing for or meeting 'demand' for primitive and semi-primitive recreation opportunities, hunting,
off-road vehicle (ORV) use, and visual qualtty. Each part of the issue has supporting interest groups who,
in trying to meet their needs, may conflict with other groups. The volume of semi-primitive dispersed
recreation opportunities provided outside of wilderness is affected by how unroaded areas are managed.

Hunters, many of whom come from outside the local area, are seeking large populations of elk for
recreational pursuit. The potential capacity of the Forest to support elk populations does not change
measurably over the first decade regardless of alternative. Over the long term, however, the elk population
index is expected to decrease for all alternatives in comparison to Alierntive H1.

Management of the remaining unroaded areas on the Forest is a community issue for environmental
organizations and economic interests. Different persons or groups are directly involved wtth specific areas.
Retention of unroaded areas, or development of the areas, bOth tend to preclude options for the interest
groups on the 'opposite side of the fence'.

c
While Alternatives H2 through H6 result in less developmental actiVity in unroaded areas than the Forest
Plan (H1), they are polarizing management programs to some segments of the public. To some, any
activities in unroaded areas are unacceptable. To Others, 'unacceptable' depends upon the location of
activtties. In other words, certain areas, for a variety of reasons, hold more importance than others.
Polarization or aCCeptance of a timber management program is based, in part, on site-specnic evaluation
of areas potentially impacted. The San Miguel, South San Juan and Hermosa roadless areas, discussed
extensively throughout this final SEIS, are unroaded areas which hold high public interest relative to other
areas. These three areas would experience very Iimtted developmental activtties over the 50 year planning
period.

The controversy over unroaded areas is representative of the overall issue of National Forest Management.
Not surprisingly, the parties involved in discussions and negotiation of issues related to the amendment
of the Forest Plan hold similar values. Most people recognize the importance of and need for unroaded
areas and the legitimacy and need for commercial timber harvest to funill national wood fiber needs
(although some may argue that the needs should be addressed somewhere other than the Forest). They
also acknowledge that the San Juan National Forest is a near monopoly supplier of wood fiber to a local
dependent wood products industry. There is much common ground. Where the groups differ most is on
the relative importance they place on-;the various goods, services and products of the national forests.

Cumulative Effects

Cumulative effects on lifestyles are determined by an individual's type of recreation or employment, or
combinations thereof. Many people visit the Forest to pursue one or more recreational activities. Lnestyles
will be maintained to the extent that an alternative maintains or increases the opportunities to pursue these
activities. In all alternatives, future dispersed recreatiOn will take place in an environment where a large
share of the Forest area is in an undeveloped or natural-appearing setting that provides primttive and
semi-primitive recreational opportunities. Long-term patterns of use are expected to be reinforced by the
future condition of the Forest.
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In the long run, the capacity of the Forest to support elk is anticipated to decline in each alternative. In cases
of more than a 10 percent decline, hunting opportunities could be impacted to the degree that traditional
or customary hunting may decline. .

Many of the recreationists using the Forest also depend on the supply of Forest products for employment.
Lifestyles for these individuals tend to be maintained by those alternatives that maintain or increase both
the product important to their employment, and the opportunity to pursue their customary recreational
activities.

Summary of the Effects of the Alternatives

Alternative H1 (current direction) if fUlly implemented would increase timber sales by 70 percent over the
current level. Therefore, more roading, modified conditions and change in the Forest environment will
occur. This alternative tends to support or strengthen communities and lifestyles dependent upon logging,
lumbering and related employment. Expectations and views of persons supporting use of renewable forest
resources and traditional economic values are strengthened and reinforced. However, the expectations
and preferences of parties with aesthetic or recreational ties to the Forest may not be met. This may
produce group or community division.

c

Alternative H6 represents a 25 percent increase in timber sales from current levels. The preceding
summary of the effects of Alternative H1 may apply here, but due to the relatively small change in output,
the alternative probably would not produce as much in the way of community polarization. However, there
would be some conflict among industry and environmental organizations, in principle, over the increase

. in timber sale levels from the current level of output.
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, tend to discourage or decrease livelihood based on Forest resource use.

Alternative H5 maintains timber sales at current levels. The extent to which parties involved in developing
certain facets of Alternative H5 represent a broad cross section of the community interests, should
determine the degree of community cohesion or division created by the timber harvest strategy. Given that
Alternative H5 is a reflection of current,timber harvest activity levels, the alternative is perceived as
maintaining community cohesion.

MItigation Measures

Insofar as possible, mitigation of effects on the social environment has been built into each of the
. alternatives through Forest goals and Forest standards and guidelines. Mitigation for certain kinds of

effects is designed into management area direction and the emphasis of each alternative (see mitigation
measures under individual alternatives in Ghapter II).

As described throughout Chapters II and IV, all the Forest activities, including mitigation measures,
influence the blend of natural resources provided and protected by the Forest. They tend to 'place the
sideboards' on the nature and size of the given social effect and must be taken as a whole and not just
in the context of a timber harvest amendment. .

Examples of standards and guidelines and other statements which are designed to mitigate social effects
include the following:

The goal of recreation is to manage for a broad spectrum of recreation opportunities and experi· ( '.'
ences on the Forest. A broad spectrum of recreational activities is provided by the Forest Plan and "-
the degree to which these opportunities are altered by the alternatives is marginal.
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The goal of wildlife and fish habitat managemenl is, to providewell distributed habitats to maintain
populations of wildlife, and fish, ,A sufficient amount of available forage and cover are provided in
each alternative to maintain populations of Rocky Mountain elk.

AiternativesH2 through H6 will favor wildHfe species dependent upon late successional forests more
so than Alternative H1,. Thetrend in succession will be towards a greater amount and distribution
of mature/old-growth habitat in place ofhabitats which favor early and mid-successional wildlne
species, and towards maintenance of early successional habitats at or near their current abundance
and distribution.

Alternatives proposing large changes from the existing situation do not have specifically designed
measures to mitigate the effects. For example, major changes in jobs do not have measures
designed to handle a large increase or decrease. By itsen,the Forest has little potential fqr mitigating
many social efi'ects beyond those describe,d, above.

ECONOMIC CONSEQUENCES

Introduction

We dillcussed the financial and economic effich,mcy of th,e, alternatives in Chapter It In the following
sections we look at the alternatives and discuss differenc~s,and similarities in the estimated changes in
timber and wood products industry employment, perllonalincome, and paYments made to the county
governments through the 25 Percent Fund. The wood products industry is used as the indicator for direct
effects on employment and total income. Employment changes in other, sectors of the economy (retail,
service, and others) caused by employment changes in the, WOOd Products industry are considered. We
anticipate no change in recreation-based employment as a resultof a .reduction in the ASO. Payments
made to counties are based on 25 percent of Forest receipts.

, We considered the economic base of a five-county area for estimating the impacts of the alternatives. The
area includes: Archuleta, Dolores, LaPlata, Montezuma, and San Juan counties in southwest Colorado.
Portions of the Forest also extend into Conejos, Hinsdale, Mineral, and San Miguel Counties. However, we
did not include these counties in the economic impact area of the Forest since they are more closely
associated, from an economic standpoint, with other National Forests in Colorado. Though most stumpage
is processed within the five county area, additional log flows extend over Wolf Creek Pass to the town of
South Fork, and south to Chama, New Mexico. Mills in these areas are recognized as potentially affected
by the San Juan NationalForest timber supply decisions. The degree to which individual mills or operators
are affected by the alternatives is p function of th,eir competitive bidding advantage among individual
producers. Depending ,upon the location ,of timper sales, wec"n generally predict the geographic area of
economic impact within the San Juan market area, but predictions regarding impacts to individual produc
ers are beyond the scope of the impact analysis.

We used the IMPLAN input/output analysis mqdel to assess th,e effects of alternatives upon the employ
ment base and total income (refer also to Appendix B). The model, results are interpreted as the effects
of harvest alternatives on the employment base and total income levels. ,

Total Effects for Timber Harvest Program

Employment -- Table IV-15 displays the change in employment in the timber and wood products sector
of the local economy. It is assumed thatemploymentievelsin"Qther sectors of the economy, which are
based on activities in the recreation or agricultural areas, re,main,constant from one alternative to another.
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This assumption is based on the sizable excess of the Forest's capacity to provide goods and services
in relation to the demand levels projected overthe next five decades.

Employment is expected to change as a result 'of increases or decreases in timber supply from the current
levels of timber offerings. The Forest Plan (H1)shows the greatest gains in timber and wood products
sector-related employment. The employment increase of almost 75 percent in H1 results from full imple
mentation of the original ASO, a level not implemented during the seven years since the approval of the
Forest Plan. Alternative H3 shows the greatest employment loss among the alternatives; the number of jobs
in logging/sawmilling decreases by 170, or approximately 55 percent of the sector total. Alternatives H2
and H3 also severely curtail aspen and ponderosa pine sales resulting in proportionately higher employ
ment loss in the towns of Mancos and Dolores. The reduction in stumpage supply in Alternative H4
eliminates 45 jobs in the logging!sawmilling sectors and the employment loss is distributed evenly across
the economic impact area. Alternative H5, the Preferred Alternative, maintains employment in the logging!
sawmilling sectors at current levels by maintaining National Forest sales at a level which equals current
output. Alternative H6, gradually increaseslogging/sawmilling employment by about 25 percent as a result
of increased stumpage supply from the National Forest. The employment increases are realized through
out the market area with the Dolores/Cortez and Pagosa Springs areas and possibly Southfork showing
the greatest gains.

Table IV·15
Timber and Wood Products Sector Employment (Direct, Indirect and Induced),

Income, and Payments to Counties by Alternative

c

Forest Plan Alternative Amendment CH1 A2 A3 A4 A5 A6

ECONOMIC

Changes in Employment (No. of jobs) Current = 320

Decade 1 +235 -110 -170 -45 0.0 +85

Changes in Total Income (Millions of $'s/yr.) Current = $5.5 million

Decade 1 +4.1 -2.1 -3.0 -0.8 0.0 +1.4

Payments to Counties (millions of $/yr.) Timber contribution only

Decade 1 0.27 0.13 0.08 0.15 0.16 0.20
Decade 2 0.26 0.14 0.10 0.15 0.17 0.20
Decade 5 0.30 0.16 0.13 0.18 0.20 0.21

Income -- The change in timber harvest level is the single factor resulting in income changes among the
. alternatives. Changes in total income, range from an increase of $4.1 million in Alternative H1 to a decrease

of $3.0 million in Alternative H3 (Table IV-15). No change or minimal change in income results from
Alternative H5. Alternatives H4 and H6 result in small percentage changes in income. The change in
income attributable to the alternatives is distributed along the same general geographic patterns through
out the area as are the employment changes described above. For example, Alternatives H2 and H3
potentially reduce income derived from timber resource-related employment by disproportional amounts
in the towns of Mancos and Dolores.

Payments to Government -- The Forest impacts the local economy through payments to local govern
ments in lieu of property taxes, and through impacts on income which, in turn, affect sales tax collections.
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c The Forest Service pays 25 percent of tts total receipts to county governments. Since most receipts are
generated by the sale of timber, alternatives that produce higher volumes of timber rilaY be more beneficial
to the counties' budgets. We make this qualification becaus.e changes in harveSt receipts do not guarantee
increased county revenues. A complex set of rules apply to maximum and minimum payments, which are
based, among other things, on county population, to counties through the Payment in Lieu of Taxes (PIL1)
Act. PILT payments are offset by 25 percent fund payments, so the total amount of revenue received by
a county may remain unchanged although the source of payments may have shifted between the two
revenue sources. The estimated 25 percent furid payments to counties from timber receipts are displayed
in Table 11-15. Payments are distributed on a proportional basis according to the acreage of each county
comprising the Forest. Timber receipts account for between 67 to 76 percent of total receipts, the highest
percentages are tied to alternatives with the highest harvest levels. .

Cumulative Effects

There are no cumulative effects on employment and personal.income wtthin the economic impact area for
any alternative. Jobs, income levels, and payments to counties will change during the first 10 years Of the
planning horizon as a result of some of the alternatives, and thereafter will I:>e proportional to the timber
volume offered for sale on an annual basis.

Mitigation Measures

Th·ere are no mitigation measures for Atternatives H2, H3, and H4 to offset reduced employment.and
income within the first 10 years of their implementation.

RESOURCE ELEMENT CONSEQUENCES

Recreation

The San Juan National Forest offers settings for a variety of forest recreation opportunities. Recreation
settings are managed to provide opportunities for recreation experiences on the Forest. The setting
attributes necessary td produce the experience opportunities include physical, social, and managerial as
shown below:

c

Attribute

Physical

Social

Management

Example

Natural fore'st setting
Facilities such as campgrounds, roads, trails

Relative number of people, congestion
Competttion for space
Behavior of groups

-- ACtivities
-- AVailable information

Condttion of facilities
Regulations
Responsiveness to needs
Perception of land stewardship
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The setting attributes have been organized into the Recreation Opportunity Spectrum (ROS). The ROS (
provides a framework for defining or describing different classes of outdoor'environments, activtties, and
experience opportunities. The principal classes related to the Forest, include primitive, semi-primitive
non-motorized, semi-primttive motorized, roaded natural, roaded modified, and rural. (See the glossary
Appendix D for a detailed description of ROS'system and classes.)

The timber harvest activtties of the alternatives will affect recreation opportunities to varying degrees by
. changing the current mixture of recreation settings of the Forest. The consequences for recreation are
expressed as the amount of change in available recreational opportunities. We express this change by
estimating the change in recreation visttor day (RVD) capacity in each ROS class. We then evaluate
alternatives based on how well they accommodate 'demand' or projected recreation use over time.

Alternatives H2 through H6, reduce the current ASQ, lands suited for timber production, and the planned
number of acres harvested. Wtth the exception of the timber management program, the Forest Plan
management direction remains unchanged from one alternative to ,another. The section which follows
focuses on the effects olthe timber harvest alternatives on dispersed recreation. The developed recreation,
downhill skiing, and wilderness recreation programs are unaffected by the range of alternatives evaluated
in this final SEIS and remain unchanged from ,the Forest Plan..

Direct Effects

Timber harvest and the associated road building affects dispersed recreation by changing recreation
settings and, consequently,. types of availaqle opportuntties. Opportuntties for semi-primitive recreation
diminish as unroaded areas,aredevelop~~.l~e newiy developed areas provide additional roaded modi
fied and roaded natural recreation opportunities. Roaded natural.settings may change to roaded modified
conditions. New recreation opportuntties may be created, such as snqwrrlOtJiIi(lg and cross-country skiing (.
activities, depending on travel management restrictions and compatibiliiy with other resource objectives.
The overall diversity of dispersed recreation.opportuntties may increase.or decrease depending upon the
current forest condition. In some cases, the semi-primttive characteristic of some areas can be maintained
following harvesting if special precautions are taken in the planning of harvest activtties, and if roads are
closed or obliterated following harvest. '.

DIspersed recreation capacity -- The Forest Plan. alternatives in the 1983 Forest Plan FEIS, displayed
dispersed recreation capactties ranging from 3.2))1illion RVO'sper year in Altllrnative I, which emphasized
the production of non-market outputs, to 9.6 million RVD's per year in Alternative B which emphasized
production of market outputs. The Market Alternative in the 1983, FEIS resLJlted in a higher managed
recreation capactty than the Non-market Alternative because a' larger proportion of the Forest would be
roaded and thereby managed to provide for higher capacity recreation opportunities in roaded settings.
The Forest Plan (Alternative H1) ranked fifth among the alternatives with a managed capacity of 4.8 million
RVD's per year. Capacity figures were not broken out by ROS class, buqhe alternatives were arrayed by
acres wtthin the various ROS classes. .', .

We changed the method for determining dispersed recreation capacity for this amendment. We now treat
the degree to which humans can access an area by trail as a variable in the dispersed recreation capacity
determination. We also link changes in the ROS setting and capactty to vegetation treatments. Based on
this capacity redetermination, we now estimate a revised diSPersed recreation capacity of 5.4 million RVD's
per year, which is slightly higher than the estimate for the original Forest Plan.

The maximum variation in dispersed recreation capactty between the timber harveslalternatives evaluated
in this final SEIS is no more than 11 percent. The alternatives are very similar in tenns of effects because
each affects 20 percent or less ofthe Forest. The ,variations in recreation capacity are the result of differing
levels of timber harvest in each alternative. Table IV-.16 displays the approximate acres in each ROS class C_ j
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c by alternative. Table IV-17 tabulates estimated dispersed recreation capacity expressed in recreation
visitor days (RVD's) by atternative.

Table IV-16
RecreatIon Opportunity Spectrum Class Acres by AlternatIve.

Current Forest Plan· Alternative Amendment
OutpuVEffect Inventory H1 A2 A3 A4 A5

RECREATION OPPORTUNITY SPECTRUM ACRES (1,000's)

Primitive 393 362 362 362 362 362
Semi Prim. Non Mot. 682 470 630 681 649 628
Semi-prim Motorized 164 145 145 145 145 145
Roaded Nat./or Mod. 618 878 718 657 699 720
Rural 11 13 13 13 13 13
Urban 0 0 0 0 0 0

A6

362
608
145
740

13
o

. .
----~~--------_..------------_..---------_.._---------....---------_._------------_..------------_.-----------_...----------_..._--------------_...----
1/ Primitive and semi primitive non-motorized acres within Wilderness Study Areas are included in

these current acres.

Table IV·17
Dispersed Recreation Capacity and Use by AlternatIve,

(1000's of RecreatIon VIsitor Days (RVD's) per year)

C/ Forest Plan Alternative Amendment
OutpuVEffect H1 A2 A3 A4 A5 A6

DISPERSED RECREATION
Non Wilderness Dispersed Recreation Capacity

Recreation Capacity in Roaded Settings
Decade 1 3,920 3,960 3,950 3,930 3,930 3,930
Decade 2 3,850 3,910 3,900 3,870 3,890 3,860
Decade 5 3,530 3,730 3,730 3,750 3,780 3,740

Recreation Capacity in Unroaded Settings
Decade 1 1,550· 1,595 1,600 1,590 1,580 1,560
Decade 2 1,500 1,590 1,600 1,580 1,550 1,530
Decade 5 1,320 .1,550 1,595 1,510 1,400 1,380

Recreational Use in Roaded Settings
Decade 1 780 780 780 780 780 780
Decade 2 1,005 1,005 1,005 1,005 1,005 1,005
Decade 5 1,450 1,450 .1,450 1,450 1,450 1,450

Recreational Use in Unroaded Settings
300Decade 1 300 300 300 300 300

Decade 2 380 380 380 380 380 380
Decade 5 550 550 550 550 550 550

ROADLESS AREAS (10Yr. Period) ***
Acres Unroaded (1,000's)
Decade 1 965 977 988 975 975 972

C~
Decade 5 782 925 988 920 908 885
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Roaded opportunities -- Roaded opportun~ies often take place in modified environments where the sights (
and sounds of users are evident, interactions between users are moderate to high, and facil~ies for
motorized use are available. Roaded opportunities are divided into three classes based on degree of
environmental modification: roaded natural,.roaded modified, and rural. Roaded natural opportunities
occur in more natural appearing environments where resource activity is apparent but harmonized with
the landscape. These settings are important to several types of recreation activ~ies such as destination
oriented travel, sightseeing, vehicle camping, bicycle riding, hiking, picnicking, nature studying, gathering
forest products, and hunting and fishing. These popular activities are expected to increase in the future.
Approximately 35 percent of the Forest is currently classified as roaded natural, roaded modified, or rural.

The Forest Plan (Alternative H1) provides abundant recreation opportunities in roaded settings and
projected demand can easily be met. Recreation opportunities in roaded settings vary according to the
amount of timber harvest and associated road development in each alternative. Table IV-17 shows that
roaded recreation capacity changes only slightly (7 percent) over the entire range of alternatives.

The ranking among alternatives in terms of roaded. recreation capacity is inversely related to the overall
level of timber harvest over time. Timber harvest changes the recreation setting of an area from semi
primitive to roaded modified or roaded natural, both of which are managed for higher use capacities.
However, timber harvest also removes or reduces the screening effect of vegetation thereby reducing
recreation capacity for a period of time. -ihe dispersed capacity estimates for the alternatives reflects the
change in vegetation cover and ROS setting. In general, the higher the harvest level of the alternative, the
lower the recreation capacity at least over the fifty year projection period.

Semi-primitive opportunities -- Semi-primitive recreation opportun~ies take place in natural and near
natural appearing environments with low concentrations of use but with evidence of other users. Motorized (.
use mayor may not be permitted. Between the alternatives, semi-primitive recreation opportunities vary
by the amount of area remaining unroaded. Wilderness and wilderness study areas remain unchanged
by the alternatives and are not factored into the recreation visitor days (RVD) capacity estimates in Table
IV-H. Logging and any associated road construction changes the recreation setting of the land from
unroaded to roaded. Where changes in recreation settings do occur, the change is consistent with Forest
Plan direction which is described by the 'Adopted Recreation Opportunity Spectrum' (ROS) class applica-
ble to the potentially affected areas.

The alternatives slightly reduce the Forest area characterized as semi-primitive (Tables IV·16 and IV-17).
Alternative H3 avoids logging in unroaded areas and consequently displays the highest unroaded, man
aged capacity. On the other hand, Alternative H1 involves more roadless area harvest than the other
alternatives. Alternative H1 requires road construction in unroaded areas over a number of decades
resulting in an approximate 14 percent reduction in unroaded recreation capacity. Overall recreation
capacity in unroaded settings varies directly with the level of timber harvest in each alternative.

Primitive opportunities -- Primitive recreation opportunities take place in large size areas with unmodilied,
natural environments. Interaction between users is low and evidence of others is minimal. Motorized use
is not permitted. Primitive recreation opportunities are in wilderness and wilderness study areas and are
not affected by the timber harvest atternatives.

Dispersed recreation use -- Because of the location and type of use, slightly less than sixty percent of
current recreation use on the Forest (780 mrvd'slyr.) would be considered dispersed. Approximately 35
percent of the dispersed recreation total is wildlife and fish related, 25 percent motorized travel and 25
percent hiking and camping. Current levels of dispersed recreation use are far below (one-fifth) the Forest's
managed dispersed recreation capacity.
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A major aspect Of the recreation issue is the effect of logging on dispersed non-motorized recreation
opportunities. Non-motorized dispersed recreation use now totals 230,000 recreation visitor days (RVD's)
per year and is projected to increase to 300,000 RVD's by the end of the next decade. After five decades
dispersed recreation use will total 550,000 RVD's per year,. approaching about one-third of the Forest's
estimated non-motorized capacity. Dispersed recreation use does not vary by alternative. Changes (pro
posed reduction) in the ASQ within the range evaluated in the alternatives will· have no effect on the
capacity of the Forest to provide recreation opportunities at a level that exCeeds recreation demand. This
further implies that recreation use would fall within the capacity guidelines olthe management areas. These
guidelines address the maximum desirable number of people to recreate in an area at one time. The
guidelines are an indication of the amount of crowding or human contact that would be compatible with
the type of recreation opportunity or experience planned for a particular area. Estimated dispersed
recreation use and capacity are compared in Table IV-H.

Based on recreation capacity and our projection that capacity exceeds demand, we conclude the alterna
tives will not affect projected recreation use in the future. We further conclude that opportunities to pursue
selected activities such as hunting, fishing, cross country skiing, snowmobiling, and off road-vehicle based
recreation will be abundant and will be unaffected by the alternatives. This second conclusion is also based
on demand and capacity considerations. The amount of roads open to motorized use will remain, for the
most part, unchanged by the alternatives. The Forest currently provides ample opportunities to pursue
roaded recreation activities and can meet any reasonable projected increase in use.

Summary of Direct Effects of the Alternatives

Each alternative results in a slight change in recreation capacity from unroaded to roaded settings through
time. The amount of change is directly related to the amount of timber harvested by alternative. Alternative
H1 is followed by H6, H5, H4, H2, and H3, in descending order of overall change in recreation capacity,
change in recreation capacity from unroaded to roaded settings, and amount of change in recreation
settings from essentially unmodified to an appearance of modification. The recreation analysis leads us
to the following conclusions: (1) the timber harvest levels of Alternatives H2 through H6 do not change
recreation capacity measurably, nor is there a measurable difference in recreational capacity from one
alternativeto another; (2) Alternatives H2 through H6 harvest less timber in unroaded areas than the Forest
Plan (Alternative H1), resulting in a higher level of recreation opportunities in natural or near natural
settings; and (3) the amount of area remaining unroaded after five decades makes up a substantial
percentage of the Forest for all of the alternatives

Cumulative Effects

User conflict can potentially increase as the recreation setting of the Forest changes. Increases in the use
of the Forest may also lead to more user conflicts. According to Jacob and Schreyer (1980), there are four
major classes of factors which have the potential to produce conflict situations in outdoor recreation:

1. ActiVity style -- the various personal meanings assigned to an activity.
2. Resource specificity -- the significance attached to a particular place for a given recreation

experience.
3. Mode of experience -- the varying expectations of how the natural environment will be perceived

by different user groups.
4. Lifestyle tolerance -- the tendency to accept or reject lifestyles different from one's own.

Any of these factors may cause conflict, but conflict normally involves a combination of factors. Factor 2
is not uncommon with Forest development and management activities. People can be displaced from their
favorite sites, either directly by site alteration, or indirectly by other users who have been displaced from
their spots. Alternatives with higher levels of timber harvest and road construction are more likely to have
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these types of conflict situations. Alternatives Hi (the Forest Plan) and H6 have the highest potential for (-
a factor 2 type conflict and Alternative H3, the least. Alternatives H2, H4, and H5 are intermediate to the
other three. aKernatives in terms of potential for factor 2 conflict.

Alternatives which provide higher amounts of re9reation use or types of use, or in which demand for
recreation exceeds supply, will tend to have more conflicts caused by factors 3 and 4. The alternatives differ
little with respect to potential for factor 3 or 4 conflicts. There may be potential for increased concentration
of certain types of activities, leading to reduced distribution of use and increased encounters between
users. Conversely, the aKernatives with higher harvest levels and more road construction may provide for
further dispersion or less concentration of other types of recreation activities. In summary, given the
capacities of the Forest to accommodate a wide range of dispersed recreation activities, and given that
recreation capacity .Ievels far exceed current and future projections of use, the potential for factor 3 and
4 conflict is low.

Mitigation Measures

Mitigation measures described in the Forest Direction and standards and guidelines for management
areas (Forest Plan, Chapter III) include measures for protecting the basic resources (land, soil, water and
vegetation) from physical damage and identifying potential conflict situations. These guidelines remain
unchanged.

Of particular concern to the public is road system management. Mernatives H2, H3, and H4 reqUire the
least amount of road construction and Alternatives Hi (the Forest Plan) and H6 the most. Road construc
tion would be carried out. in Alternative H5 at about the current level. The Forest's policy to close
newly-constructed local. intermittent roads to public use unless their continued use is justified in the project
environmental analysis. The current standards and .guidelines for road system management are un- ('
changed.

Each management activity, specifically timber harvest and the associated road construction, will be
planned and designed to meet the physical setting criteria for each ROS Class and the associated Visual
Quality Objectives. Each management activity will conform to.the standards and guidelines.

WILDLIFE

A major objective. of wildlife management on the Forest is to maintain viable populations of wild animal
species in natural or suitable habitats. Management of wildlife is a joint effort carried out by the Forest
Service and the Colorado Division of Wildlife (CDOW). The CDOW has the responsibility to protect and
directly manage the wildlife popUlations, while the Forest Service has the authority and responsibility to
provide and manage the wildlife habitats.

A great variety of. bird~, fish and .animals inhabit the San Juan National Forest. Commercial timber
management .activities can affect the Forests' wildlife and aquatiC resources by reducing, changing, or

. improVing their habitat conditions, or by displacing individual animals. Individual species, as well as groups
of species, respond differently to commercial timber management activities. Timber management opera
tions can improve ecological conditions for some species, while reducing the quality of these conditions
for other species. The changes in wildlife habitat are, in part, determined by the methods of harvest used,
the characteristics of the sites where timber harvest and road-building take place, the timing and the
intensity of harvest, the size and distribution of the harvest areas, and the sensitivity of the wildlife and fish
species occupying the. har:vest areasto disturbing agents such as timber sales.

The effect and magnitude of changes commercial timber management activities bring to habitat conditions (-
is best determined by predicting the changes that will occur at eaCh project site in relationship to the "'-.
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surrounding landscape. Specific habitatbapabilities and habitat effectiveness levels for big game and
indicator species will be measured at the project level using a Regional model, R2 HABCAP. Using this
same model, and focusing on the specific geographic area where we anticipate these harvesting activities
will take place, we can also predict the kinds 01 changes the alternative timber management programs will
create in existing habitat condiiions, and the general significance these changes will haite for habitat
capability for management indicatcwspecies.

Management Indicator Species

Throughout this section, we fOcus on the potential effect each aiternative may have on habitat conditions
for management indicator species (MIS). The environmental consequences are displayed in relation to the
estimated level of habitat capability that existed on the Forest at the beginning of the planning period.
Wildlife species utilizing habitat types similar to the management indicator species are generally expected
to respond to management in much the same way as the indicator species. Through the MIS concept, the
total number of species analyzed within a planning area is reduced to a manageable number of species
that collectively represent the complex of habitats, species, and associated management concerns. MIS
are used to meet the requirements of the National Forest Management Act for maintenance of population
viability and diversity. Population viability is the ability 'of a population to sustainitseif.

Management indicator species respond differently to differing harvest practices, and are thus divided into
three groups for discussion purposes: early, mid, and late successional species. Early successional,
species (deer, elk, pocket gophers, red tailed hawks, voles) thrive'on conversions of mature and old-growth
forests to open grassy areas, such as provided by' Ciearcutting, provided that cover is still available.
Mid-successional species (snowshoe hare, pine marten, red' squirrel, warbling vireo) thrive in young,
healthy forested environments prior to the time they reach maturity. Late successional species (Abert's
squirrel, northern three-toed woodpecker, flammulated owls, goshaWk) thrive on mature and old-growth
for\lsts. Threatened, endangered and sensitive species are also MIS. These species are discussed in a
separate section, which follows.

Structural diversity is important in ecosystems that are being managed for production of natural resources.
Elements of structural diversity include such features as snags and large fallen trees, canopy structure,
and plant age diversity. They make inordinately productive contributions to the species richness or general
ecological function of an area. A forest ecosystem which provides a variety of vegetation structural stages
in proper distribution and size is one that will have the ability to furnish habitat for the greatest number of
species. Management indicator species are selected and analyzed as to their response to the changes
in the vegetative prOperties. We use the management indicator species concept to determine trends in
habitat capabilities. '

Habitat CapabilitY

Habitat capability for the management indicator species represents an estimate of capability of various
vegetation types and/or vegetation structural stages to support numbers of animals for each of the MIS.
Habitat capability estimates may not equal to actual population levels at any given point in time because
popUlations fluctuate naturally due to a wide range of factors, such as extreme or mild winter weather,
harvesting, and interactions not accounted fOr in the habitat capability models. We sometimes discuss
potential population indices in relation to habitat capability. These indices should not be construed as
actual wildlife population levels.' .

The effects of timber harvest on wildlife habitat capability were analyzed by estimating the site-specific
effects of harvesting on the structural properties of eighty-two potentially affected diversity units. We used
the R2 Habcap mOdel to conduct this analysis. Variables in the analysis included inherent vegetation
diversity (how much is forested or non forested): number ofliegetationtypes, specific size class within
foreSted types, and acreage of .each vegetation type (including acreage by size class and crown density
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in forested types) within each diversity unit. By specifically examining each diversity unit, we were able to
assess whether treatment may improve, maintain, or reduce capability on a area-by-area and indicator
species basis.

We chose the diversity unit as the un~ of analysis because, on balanc·e, it reduced the chance that various
aggregation schemes would mask site-specific impacts. However, the analysis did not go as far as to
identify specific harvested stands and the relationship of those stands to the structural characteristics,
hiding and thermal cover value, and compos~ion of immediately adjacent stands, or to the spatial distribu
tion of plant communities across the diversity unit. Nor did the analysis address the availability of unique
habitat features such as cliffs, running water, snags, etc, within the diversity units. Therefore, the results
should be interpreted as providing a generalized indication of change in habitat capability within these
specific units of analysis.

We present changes in hab~at capability over two time horizons: the short-term, representing the next ten
year period for which we have identified projects most likely to implement the alternatives; and the
long-term, over which we project changes in the structural properties of the forests 20 years and 50 years
into the future.

A total of eighty-two diversity units are affected by timber harvest in the first decade. The units total 873,000
acres, and have a mean size of 10,650 acres. Table IV-18 lists the number of diversity unit analyzed by size
of divers~ unit. The majority of diversity units analyzed (50 in total) are between 5000 and 15.000 acres
in size. The next most frequent representation of diversity un~s are those between 3,000 and 5,000 acres
in size. Nine of the diversity units analyzed are smaller than 1,000 acres or larger than 15,000 acres.

c

Table IV·18

(Size of Diversity Units Analyzed

(acres)

0- 1,000- 3,000- 5,000- 9,000- 15,000-
1,000 3,000 5,000 9,000 15,000 25,000

Number of Div-
ersity Un~s 4 11 12 28 22 5

The mean area treated in each diversity un~ over the first ten year period equals 660 acres, or just over
6 percent of the average diversity unit area. Statistics for each divers~ unit affected in the first decade are
summarized and presented in Appendix E. The summary statistics provided in the appendix include
diversity unit size, percent forest cover prior to treatment, treated acres, percent of diversity unit treated,
principal treatment method, percent forest cover following treatment, and pre- and post-hab~atcapability
rating. The tables accompanying the discussions that follow summarize the resuns from the individual
diversity un~ analyses.

Table IV-19 indicates how timber harvest changes habitat capability within specific areas olthe Forest. The
table tabulates the number of diversity units in which habitat capability for each of the indicator species
increases or decreases, by percentage category. The table also displays the acres of suitable habitat for
each of the indicator species that fall within each of the various percentage categories of changed
capability.
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Table IV·19
Change In habitat Capability for Wildlife Indicator Species

n

Percent Change in Habitat Capability

Indicator decreased habitat capability no change increased habitat capability
Species

>30% 11-30% 3-10% 0-2% 3-10% 11-30% >30%

(Number of diversity units and acres of suitable habitat affected)

Blackbear 1 18,600 81 557,859

Mule Deer (summer) 1 6,800 62 494,500 16 112,500 2 5,600 1 200

Mule Deer (winter) 66 126,500 13 43,900 3 6,400

<: Elk (Summer) 7 58,600 20 154,900 46 343,300 7 54,600 2 11,000,
.1>0 Elk (Winter) 6 19,000 25 141,700 41 220,800 9 47,800 1 7,700co

SnowshoeHare 17 140,500 37 260,400 23 131,400 4 22,600 1 1,000

Pine Marten 3 98,000 79 207,800

Abert's Squir. (summer) 2 900 7 19,400 13 55,200 60 56,400

Abert's Squir.(winter) 2 700 7 22,500 13 60,800 60 74,900

No.3-toed Woodpecker 15 50,100 20 93,500 47 215,900



Table IV-20 then shows the acres of suitable habitat for the indicator species w~hin the 82 diversity units (
and how this acreage changes as a result of timber harvest. There is no reduction in suitable hab~at for
early successional wildlife 'species. But suitable habitat for late successional species, such as Abert's
squirrel and northern three toed woodpecker, is reduced by about 3 percent as mature forests are
harvested and converted to early sUccessional stages or thinned through selection harvesting.

Table IV·20
Management Indicator Species Change In Suitable Habitat Acres

Suitable Estimated Change
Indicator Habitat Su~. Habitat Percent
Species Acres After First Dec. Change

(acres) (acres)

Black Bear 576,500 0 0.0
Mule Deer lsummer) 619,500 0 0.0
Mule Deer winter) 176,500 0 0.0
Elk lsummer) 622,500 0 0.0
Elk winter) 437,500 0 0.0
Snowshoe Hare 554,500 1,400 0.3
Pine Marten 217,000 - 500 0.3
Abert's Squirrel !summer) 132,000 . - 4,700 - 3.3
Abert's Squirrel winter) 158,000 - 4,800 3.0
No.3-Toed Woodpecker 358,500 - 10,600 3.0

The results of the specific divers~ un~ analyses analysis indicate that implementation of any of the
alternatives will indirectly affect. the vertebrate and invertebrate inhabitants of the forests by creating
changes in the pattern of habitat conditions for some or all animals. Because timber harvest is expected
to take place on only 0.1 percent (Alternative H3) to 0.8 percent (Atternative H1) of the forests per year,
there will be little overall change in habitat cond~ion or quality for the Forest as a whole. There will be no
loss of species under any of the alternatives. However, as indicated by Table IV-19, there will be local,
site-specific changes in habitat conditions in those areas where timber harvest takes place.

Comparison of AlternatIves

Short·term Effects

c

The objective of Alternative H5 is to harvest approximately 5,500 acres of mature forest per year over the
next seven years. Conifers are harvested using primarily individual tree and group selection harvesting
methods and aspen is clearcut. As a result of this program of management, blackbear habitat capabil~
remains virtually unchanged, displaying slightly reduced capabil~ on 1 of 82 affected divers~ units. Mule
deer, on the other hand, display increased habitat capability, mostly in the range of 3 to 10 percent change,
on 19 of 82 diversity units affected by Alternative H5. We observe this increase in habitat capabil~ in some
diversity units because timber harvest provides increased foraging opportunities while maintaining ample
hiding cover. Elk display decreased habitat capability on portions of 213,000 suitable habitat acres in 27
diversity units, increased capabil~ on portions of 65,600 acres of su~able elk hab~at w~hin 9 diversity
units, and no measurable change in hab~at capability on 47 diversity un~s. These changes in habitat
capability for elk result from a combination of changes in foraging opportun~iesand/or hiding cover in each
of the diversity units displaying habitat capability changes. Snowshoe hare habitat capability changes in
the same manner as mule deer hab~at, displaying slightly decreased capability (from 3 to 10 percent) in (
portions of 140,000 suitable habitat acres in 17 diversity units, and increased capability' on portions of "-.
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(' 155,000 suitable habitat acres in 28 diversity units. Abert's squirrel and northern three-toed woodpecker
show decreased capability on portions of suitable habitat w~hin 23 and 31 diversity units, respectively.
Both of these wildlife indicator species are associated with mature, closed canopy forests. No diversity
units show increased capability for these two indicator species because the analysis considers changes
in hab~at capability resulting from timber harvest, absent positive hab~at changes that may occur bymatur
ing of young stands over time.

Table IV-21 shows how habitat capabil~ for the selected indicator species would change in the eighty-two
divers~ units affected by Alternative H5. In the case of some management indicator species, such as elk
and snowshoe hare, that show both increased or decreased capabil~ in some units, these overall
indicators of changed capability somewhat reflect offsetting effects. Habitat capability is expressed in
terms of potential, not actual, population indices. The change in capability reflects the relative change in
these indices as a result of timber harvest.

Table IV·21
Management Indicator Species Habitat Capability Change

Summary of Habitat Capability Change on Eighty.two Diversity Units

Indicator Percent
S ecies Chan e

Black Bear 875 - 1 - 0.1
Mule Deer ~summer) 63,000 + 240 + 0.3

C
Mule Deer winter) 26,950 + 495 + 1.7
Elk ~summer) 11,700 - 185 - 1.3
Elk winter) 8,850 - 190 - 1.8
Snowshoe Hare 44,500 + 385 + 0.7
Pine Marten 1,350 - 10 0.6
Abert's Squirrel ~summer) 11,950 650 4.5
Abert's Squirrel winter) 13,300 640 4.3
No.3-Toed Woodpecker . 8,000 230 2.3

To summarize the effects of Alternative H5, habitat capability for early successional indicator species is
generally improved on those diversity units where hiding cover remains ample. Where habitat capabil~
for early successional indicator species decreases, it is generally as a result of reduced hiding cover even
though foraging opportunities increase. Late successional species generally show decreased hab~at

capabil~ as closed canopy, mature forests associated with these species are thinned by harvests. The
mid successional species generally show a slight increase or no change in habitat capability because
timber harvest is conducted primarily the mature forests.

Alternative H6. harvests 1,300 acres more than Alternative H5 per year using the same harvest methods
as H5, but H6 also involves clearcutting where timber sales are conducted on steep slopes. Alternative H6
results in the same pattern of changed habitat capability as H5, though hab~at capabil~ for mule deer
and snowshoe hare increase by a greater percentage than estimated for Alternative H5, and habitat
capability for Abert's squirrel and northern three toed woodpecker decrease by more than Alternative H5.

Alternative H1 results in much the same relative changes in habitat capabil~ as Alternatives H5 and H6.
Alternative H1, however, harvests 5,500 acres more than Alternative H5 and 4,200 acres more than
Alternative H6 per year. Hab~at capability for mule deer on summer and winter hab~ats increases more
so than under Alternatives H5 or H6. However, habitat capabil~ for elk on summer or winter habitats
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decreases by a greater percentage than displayed by Alternatives H5 and H6 due to a greater loss of (
effective hiding cover. Late sUccessional indicatOr species such as the northern three toed woodpecker '
would also show greater percentage decreases under Alternative H1 than under either Alternatives H5 or
H6 due to the higher level of conversion of mature forest to early structural stages through even-aged
management practices. Mid successional species such as the snowshoe hare would show increases
habitat capability due to an increase in foraging plants in partiallY harvested and thinned areas. Pine
marten would show no measurable change in habitat. But Abert's squirrel would show decreased habitat
capability on summer and winter habitats when compared to Allernatives H5 and H6, due to reduced
canopy closure in the 5,000 acres of ponderosa pine thinned orpartially harvested per year under
Allernative H1. .

Alternatives H2, H3 and H4 generally affect the habitat capability of Wildlife indicator species in the same
way as would Alternative H5, though the magnitude of change in habllat capability is somewhat less due
to the lower harvesting levels of these other three alternatives relative to Alternative H5. These three
alternatives show no change in habitat capabillly for Blackbear or pine marten, but show slightly increased
habitat capability for snowshoe hare.and mule deer on summer and winter habitat. Habllat capability for
late successional species such as northern three toed woodpecker decrease, but not by the magnitude
displayed by Mernatives H5, H6 and H1 because less mature forest is converted by Alterntive H3 to early
or intermediate structural stages. Alternative H3, overall, would impart the smallest harvest induced change
in habitat capabillly because II harvests the least acres per year relative to the other alternatives.

Long-term Effects

The previous section described how timber harvests over the next decade would affect the habitat
capability for management indicator species. Over the fifty year period the alternatives are projected, we (
can generalize about how the structural properties of the forest will change as a result of the alternatives,
and how these changes will affect the management indicator species. The 'Vegetation' section of this
chapter displays projected changes in the structural properties of the .forests 20 and then 50 years into
the future. In making these projections, the following assumptions were made based on the growth curves
for the tree species analyzed: (1) Approximately 33 percent of total seedling size stands would progress
to sapling size over a 10 year period. This conservatively assumes that the seedling stage lasts for a
maximum of 30 years and that acres are evenly distributed throughout the age classes; (2) 15 percent of
sapling pole stands would progress to the category of mature structural stages. (The mature structural
stage is analogous to a sawtimber stage regardless of stand age); and (3) 5 percent of currently mature
stands would progress to an old-growth str\Jctural classification over a 10 yearperiod. This assumes that
the youngest sawtimber stands would require 200 years to progress to old-growth habitat. We summarize
the projections here in Table IV-22. W~ also described eariier in this chapter how the vegetative composi-
tion olthe forest is expected to change as a result of the alternatives. Here we describe how these structural
and compositional changes to the vegetation of the forest would affect wildlife indicator species over the·
long-term. This description is broken into two component parts: conifer and aspen habllats.

Conifer Habitat -- The spruce-fir and mixed conifer forests occur in a variety of conditions and age classes
throughout the Forest. Some are relatively young forests, are intermixed with other forest species or are
intermixed with meadows, wetlands,. riparian areas,· or high elevation grassland communities. Others are
closed canopy mature or old-growth forests.
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C Table IV-22
Current and Projected Distribution of Stand Structural Stages by

Alternatlve,AII Forest Cover Types

Structural Stage
Alternative Time Period Seedling Poletimber Mature

Sapling

(thousand acres)

Current Distribution 100.7 412.0 827.7

Natural Succession
(Untreated) After 20 yrs. 98.5 201.0 1,041.0

After 50 yrs. 48.5 162.0 1,130.0

Alternative H1 After 20 yrs. 142.5 370.0 829.0
After 50 yrs. 143.5 341.5 856.0

Alternative H2 After 20 yrs. 110.0 227.0 1,003.5
After 50 yrs. 56.0 207.5 1,076.5

Alternative H3 After 20 yrs. 101.5 214.5 1,024.5
After 50 yrs. 40.0 185.5 1,115.0

Alternative H4 After 20 yrs. 118.5 245.5 977.0
After 50 yrs. 80.0 240.0 1,020.0

C/ Alternative H5 After 20 yrs. 114.0 227.0 999.5
After 50 yrs. 62.0 210.5 1,068.0

Alternative H6 After 20 yrs. 125.5 231.0 984.0
After 50 yrs. 84.5 222.0 1,034.0

Most of the ponderosa pine forests occur at lower elevations and in drier, more even temperature
conditions. The forests are naturally relatively open, and there is more human habitation adjacent to these
forests. Early and mid successional species of animals generally occupy these forests, and forage, cover
and the presence of snags and large woody materials are most important to these animals. The way in
which the alternatives impact forage, cover, snags and woody material determines how these animals are
affected.

c

The stands of trees to be harvested are in the mature structural stages. Two of the six alternatives, H1 and
H6, will gradually reduce the mature and old-growth structural stages on those lands suited for timber
management, regardless of harvest method. In diversity units where harvest takes place, shelterwood
harvesting will reduce this stage the most and selection harvest the least. This reduction has the potential
to affect a number of wildlife species, but particularly species such as northern three toed woodpecker,
goshaWk and f1ammulated owl that use the mature and old-growth stage of spruce-fir and mixed conifer
forests for nesting and feeding. The reduction is directly related to the rate at which succession of the
earlier structural stages into mature stages offsets removal of later structural stages through harvesting
activities. In spite of some site specific reduction in mature and Old-growth habitat, over the entire Forest
mature and old-growth habitat will increase in all alternatives.

All management indicator species require some hiding cover. During the first two decades in all alterna
tives, some short-term loss of cover is anticipated in units where harvest takes place. The harvest methods
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emphasized in each of the alternatives affect cover differently. Shelterwood harvesting reduces cover for (.
most of the harvesting cycle which may entail two to four harvests over a period of up to 50 years. Individual
tree selection harvest methods maintain continuous cover which may be less dense than that of unman-
aged stands. In other cases, selection harvest may increase cover by promoting a healthy understory of
seedling/sapling sized trees. Clearcutting creates meadow-like openings and removes cover for 15-25
years. During this time, wildlife species will be displaced to adjacent sites to meet their cover needs.

A~ernatives that continue to treat the most acres of mature stands over time, such as HI and H6, have
the greatest potential to reduce hiding cover in the short-term. Conversely, alternatives that harvest less
acres (H2 and H3) or emphasize selection harvesting (H5 and H6) have the least potential to reduce hiding
cover.

Timber harvesting has the potential to increase foraging opportunities for species that are attracted to the
earlier structural stages. Habitat for edge-dependent species and those species which use edge for daily
activities such as mule deer and elk will also be enhanced. Alternatives that treat the largest number of
acres of mature stands over the long-term using even-aged management methods, such as HI and H4,
have the potential to increase the foraging needs and edge component the most; those with lower harvest
levels such as H2 and H3 have the least potential to provide these needs.

The effects of vegetation treatments on the,needs of management indicator species must also address the
limiting factors. In most cases, cover needs are more Iimiting'than foraging needs. An increase in forage
is only important if needed; the same holds true for cover. For big game, these needs vary by seasonal
ranges. Winter ranges on the San Juan National Forest are generally considered to be the limiting factor
for big game populations. Timber harvest on winter range is limited and would not be expected to change
habitat capability for deer or elk measurably.

Aspen Habitat -- Aspen is a major habitat component for many wildlife species. The mature stages of (
aspen provide habitat for species, such as the purple martin, that prefer the later structural stages of aspen. -
The purple martin is dependent on the later aspen stages and is an indicator of this structural stage. Where
harvest of mature aspen stands take place, the habitat for wildlife populations represented by this species
will be reduced. The regenerated aspen stand will provide some habitat, but not the kind of habitat the
martin most prefers until it again provides 7 inch diameter and larger snags. A~ernatives such as H2, H3,
and H4, which harvest the least amount of mature aspen, would provide, in the short term, the most·
opportunity for maintaining the habitat capability for the species group represented by the martin. Merna-
tives H4, H5, and H6 would increase the habitat capability for this indicator species over the short term.
Over the long term, however, habitat for this late successional indicator would decrease as some serial
aspen stands convert to conifer cover types.

The earlier aspen structural stages, such as the grass-forb and seedling-sapling stages, are typical
following disturbance of mature stands. The earlier stages can be created through natural means such as
fire, or through man-induced operations such as timber harvest or'prescribed fire. A~hough there are no
known species solely dependent on this structural stage, meadow voles, badgers, and foraging species
such as elk and deer are highly attracted to this stage and are used as indicators of the earlier structural
stages. Elk and deer, and the group of species they represent, will benefit the most from aspen harvesting
provided a sufficient level of hiding cover exists. Habitat capability, may be temporarily decreased until the
stand reaches a height and density to hide 90 percent of an elk at 200 feet. This generally occurs in 4 to
6 years. In the following order, Alternatives HI, H6, and H5 provide the most early successional aspen
habitat over the long-term, and A~ernatives H4, H2 and H3 the least.

The mid-structural stages of aspen are necessary to provide the link from the early to late stages of
diversity. Mid-structural stages afford preferred nesting habitat forthe warbling vireo. The warbling vireo
is an indicator of the post/pole stages, which are trees in the 5-9' DBH category. Aspen stands with these l
characteristics are generally not scheduled for treatment and will advance to the mature stage over time. -

IV - 54



c

Harvesting of the mature stands will provide the post/pole nesting stage for the warbling vireo approxi
mately 15 years after treatment. The post/pole stage will last for approximately 20 years after which the
hab~at capability of the stand for the warbling vireo will again decrease. Alternatives such as H1, H6 and
H5 (the Preferred Alternative), which harvest the most mature aspen acres over time, will have potentially
the most beneficial impact on those species which use the earlier-and mid-structural stages.

Big Game Habitat Effectiveness

Aspen -- Habitat for elk and deer is greatly influenced by the composition of forage, cover and open roads.
Mature aspen can offer varying degrees of security and foraging values. Mature stands w~h no understory
(aspen suckers) generally offer little hiding or big game browsing opportunities, but may provide forbs and
grasses for foraging. These same stands also offer 1~le value on winter ranges when the grasses and forbs
are unavailable. Mature stands of aspen w~h conifers intermixed will offer more security cover but foraging
values are decreased. Early structural stages of aspen created by harvesting offer less cover than a mature
stand, however, within 4-6 years the cover is increased. After harvest, the stand will immediately release
aspen suckers, grasses and forbs for big game foraging and browsing: On snow-covered winter ranges,
this increase in aspen suckers is particularly important as it may be the only forage available.

Vegetative cover becomes less important as the level of human disturbances decrease. Open foraging
areas created by the early structural stages are used more as human disturbances decrease. In contrast,
the more human disturbances, the more important vegetative cover is and the less effective open foraging
areas become. The capability of these habitats to support elk'and deer is directly influenced by the amount
of human disturbance. Human disturbances can be a direct result of forest activ~ies such as aspen
harvesting or the number of roads constructed/reconstructed and left open for continued public use.
Increases in the amount of aspen-harvesting activity has the potential to directly increase the level of
disturbance to big game and decrease the effectiveness of the habitat. However, decreased habitat
effectiveness will be short,term until harvesting activities cease. Atternatives that schedule the most miles
of road construction/reconstruction per year have the greatest potential to have roads open, or to have
increased human use of closed roads as footpaths. As a general rule, atternatives which have the highest
road density have the potential to have the most negative impact on big game habitat effectiveness.
Though Alternatives H1, H6 and H5 call for the most road construction/reconstruction, all alternatives will
have approximately the"same amount of road open to public use.

Conifers -, Those alternatives which harvest more acres oftimber and build more roads that remain open
the public have the potential to have the lowest level of habitat effectiveness. The opposite is also generally
true depending upon how recreation use or other disturbances are channeled or controlled in an area.

Assuming that all newly-constructed roads would remain open (as was assumed for the purposes of
modeling habitat capability for the management indicator species), we estimate that hab~at capabil~ for
certain species such as elk would be reduced by approximately 1.5 percent. If roads are closed, as is
usually done following completion of a timber sale, then reductions in elk habitat capability should be less
perceptible.

Habitat Fragmentation

There are a number of areas olthe Forest where hab~atfragmentationhas occurred over the past 30 years.
The effects of some of these activities still persist today. For example, hab~at fragmentation of spruce-fir
forests occurred during the 1960's and early 1970's as a result of extensive clearcutting in Taylor Mesa,
Black Mesa, Hillside Drive, within the Roaring Fork, Missionary Ridge, Clear Creek, Middle Mountain and
the Mosca Creek areas. These clearcut areas have slowly regenerated through tree planting. However,
they remain fragmented from adjacent habitats because of their size lilnd uniform age class, which is in

IV - 55



contrast to surrounding vegetation. These areas, over time, will again provide wildlife habitats similar to (
what they provided prior to clearcutting. "

Root plowing in an effort to reforest ponderosa pine, _primarily in the Glade area of the Dolores Ranger
District and on Haycamp Mesa, has converted Gambel oak habitat to pine-grassland habitat. The root
plowed areas are slowly revegetating to Gambel's oak. These areas will continue to be fragmented from
the surrounding habitats because they do not have the density or size of oak they previously had. These
areas provide habitat for numerous wildlife species but not for some previous occupants, such as black
throated warbler and orange-crowned warbler, with very restrictive habitat requirements related to mature
and dense oak habitats. For these narrow niche species, the root plowed areas provide marginal habitat
until the oak again matures.

During the 1950's and 1960's, the Forest Service chemically treated numerous range areas to reduce or
eliminate sagebrush. Some habitat fragmentation resulted. However, most of these areas have recovered
the same vegetative composition present prior to treatments. The Forest Service also 'chained' pinyon
juniper in the 1960's and 1970's. Approximately ninety percent of these areas have recovered to pretreat
ment vegetative composition. However, these areas will take decades to reach the size and density age
of the pinyon pine and juniper that existed prior to treatment.

Clearcutting of ponderosa pine forests in the Coon Creek, Stevens Creek, Quinn Creek, and Red Creek
left open areas that did not successfully regenerate to pine, but reverted to Gambel oak. These areas will
continue to provide habitat for wildlife species that prefer oak, but will proVide marginal habitat for wildlife,
such as pigmy nuthatch and black-headed grosbeak, that prefer mature pine forests with a scattered oak
understory.

Major roads constructed into the Mosca Creek, Roaring Fork, Hillside Drive, Missionary Ridge, Middle C
Mountain, Beaver Creek, and Junction Creek areas als.o fragmented the habitats of some wildlife species. __-
These roads now serve as recreational corridors and are heavily used. The open roads will continue to
cause some fragmentation as long as they remain ,open.

As we view the potential for habitat fragmentation to result from commercial timber harvesting on the San
Juan National Forest, we must look at the specialized needs of some wildlife species. Because of the
extremes of climate, elevation, topography, geology, soils and the associated variety of vegetative compo
sition in the Rocky Mountains, much of the wildlife indigenous to the area have evolved as generalist
species; few species have very specialized habitat requirements. Wildlife species, such as mule deer and
black bear, are generalists in the sense that they can adapt to or are accustomed to a wide variety of habitat
conditions. Songbirds and raptor species with restrictive habitat requirements that potentially negatively
respond to forest fragmentation include, in the following habitats:

Spruce-fir: golden crown kinglet, brown creeper, hermit thrush, olive sided flycatcher, pine gros
beak, and boreal owl;

Ponderosa pine/Douglas-fir: Pigmy nuthatch, olive-sided flycatcher, black headed grosbeak,
summer/western tanger, solitary vireo, Grace's warbler, Hammond's flycatcher, and flammulted owl;

Aspen: purple marten, and warbling vireo;

Gambels Oak/Pinyon-juniper: Grace's warbler; and

Widespread: northern goshawk.

Other wildlife species with restrictive habitat requirements that are most susceptible to habitat fragmenta- (-
tion include pine marten and Abert's sqUirrel. ",--.
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Habitat fragmentation is not solely human induced, but is constantly occurring in unmanaged areas as
natural ecological processes change the structure and composition of vegetation. Generally these
changes occur on small, isolated areas and the effects are very limited in scope. However, occasionally
windstorms, wildfire or insect and disease epidemics are of the scale that large tracts of forests are
changed and habitats for certain wildlife species fragmented.

We also recognize certain human induced activities as having a relatively high potential for causing habitat
fragmentation where they alter the natural patch size of vegetation. These activities, as just reviewed in
terms of past practices, include clearCutting in the conifer and aspen types (but particularly in ponderosa
pine), construction of roads ifthey promote constant traffic, and vegetation type conversions resulting from
root plowing or other mechanical or chemical means that are of long lasting duration.

Alternative H1 harvests the most volume of timber and, consequently, requires the most miles of new road
construction. These roads will cause some habitat fragmentation and will continue to fragment the habitats
of some species for as long as the roads remain open for timber harvesting and public use. The fragmenta
tion of wildlife habitat resulting from shelterwood harvesting in this alternative should be minimal because
harvests will partially remove vegetation and stands will be regenerated before allowing overstory removal.
Aspen clearcutting at a rate of 950 acres per year will fragment some habitat for aspen dependent species
such as purple martin, and warbling vireo, but the overall quality, size and distribution of this habitat should
not change measurably due to the low level of harvest. Ponderosa pine will be shelterwood harvested and
thinned; therefore we can expect some fragmentation, but less pressure on the habitats for species such
as pygmy nuthatch or black-headed grosbeak, than if pine were clearcut.

Alternatives H2 and H4 also emphasize shelterwood harvesting, but harvest 63 percent and 51 percent
less timber than Alternative H1, respectively. Both alternatives also require proportionately less additional
roads than Alternative H1. Under either of these two alternatives, we would expect some minor amount of
fragmentation to occur as a result of the additional roading, but the effect would be short-term, extending
over the duration of the timber sales the roads access. Shelterwood harvesting of conifers will affect the
vegetative composition and structure of harvested areas, but the effect on the habitats of potentially
affected songbirds and raptors should be minimal due to the low level of harvest and structural alteration
to the harvested stands. No more than 245 acres of aspen are harvested under either of the two alterna
tives. Therefore, in localized situations, there would be potential for some habitat fragmentation to result
from the clearcuts, but the harvests would be small scale and would affect only a small percentage of the
total 291,000 acres of aspen across the Forest.

Alternative H3 is similar to Alternatives H2 and H4, but harvests less timber (10.4 MMBF per year) while
emphasizes uneven-aged harvest methods more so than the other two alternatives. We expect this
alternative would hold the same low potential for habitat fragmentation as exits for Alternative H2 due to
the low level of timber harvest and additional roadc6nstruction.

Alternatives H5 and H6 emphasize uneven-aged management practices for conifers. Our concern with
these two alternatives involves the· effects of constructing additional timber sale roads and clearcutting
aspen. As with the other alternatives, the timber roads will be closed following the timber sales so their
detrimental effects should be short term in duration. Aspen will be clearcut at a rate of about 550 acres
per year, so we expect some habitat fragmentation for species such as the warbling vireo and purple
martin. However, because of the abundance and distribution of this habitat, the effects on dependent
wildlife should be minimal because of the low level of aspen treatment.
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Effects of Timber Harvest on Aquatic Resources

The type of timber harvested (aspen or conifer), the location of the sale unit within the watershed, and the
location of roads and culverts associated with the sale unit will cause varying degrees of potential risk to
the aquatic resources.

In terms of increased sediment yield and aquatic habitat degradation (based on percent increase in water
yield), Alternative H1 would have the greatest potential for impacting the Forest's fisheries and aquatic
resources. Alternatives H2 and H3 would have the least impact based on projected increases in water yield
and subsequent increased sediment load (refer to Water Resources, Table IV-8).

In terms of road construction/reconstruction, culvert placement and associated activities, Alternatives H1
and H6 have the potential to cause the greatest adverse impacts to aquatic resources. Alternatives H2 and
H3 have the least impact based on total miles of construction/reconstruction. Alternatives H4, and H5
would appear to have impacts intermediate to the other alternatives depending on the quality of construc
tion, road location and culvert placement.

Oflhe ailernatives considered, Alternative H1 has the greatest potential for adversely impacting the aquatic
resources due primarily to increased water yields, sedimentation, and the relative amount of timber
scheduled for harvest. Alternative H1, H5 and H6 would have the greatest potential for impacting aquatic/
riparian systems based on road location and construction/reconstruction.

c

When designing and constructing roads, stream crossings are considered one of the most important
factors in protecting the fisheries resource. If culverts are not properly designed, there will be significant
downstream impacts from increased sediment loads, barriers to fish migration, and channel erosion. By C·
adhering to the Forest Dilrebctio~ and Management Area standards and guidelines, impacts to the aquatic ..
and riparian systems wil e minimal.

Cumulative Effects

Because of the timber harvesting program of the late 1950's and 1960'ssome fairly large, contiguous areas
of the Forest have been converted to early successional vegetation stages. This is due to the use of
clearcutting as the dominant harvest technique during that period. A road-building program accompanied
this timber harvest program and changed the unroaded character of better than 200,000 acres of the
Forest. Nevertheless, over one million acres of wilderness and unroaded areas remain, and approximately
500,000 acres of roaded area contains forests that remain unharvested.

These past timber harvests have converted some mature and old growth forests to early successional
habitat and provided a different balance of vegetative structural diversity in the ecosystem. This would not
have occurred without timber harvest. The projected structural properties of the Forest's vegetation
following the harvest treatments will be approximately the same as the current situation. Over the long-term,
the habitat of late successional indicator species will increase.

Another cumulative effect results from the construction and use of new timber roads. The addition of a
single mile of road with a 22 foot wide clearing, removes an estimated 2.6 acres of habitat. In order to meet
wildlife habitat and other resource objectives, many local roads would be scheduled or designated for
closure following the timber harvest activities. However, with the continuing combination of activities
(timber sale preparation, harvest activities, slash disposal and regeneration, and fuelwood cutting), we
would periodically reopen the roads causing temporary disturbance to wildlife.

The National Forest Management Act implementing regulations directthal: 'fish and wildlife habitat shall l/
be managed to maintain viable populations of existing native and desired non-native vertebrate species
in the planning area. For planning purposes, a viable population shall be regarded as one that has the
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estimated numbers and distribution of reproductive individuals to insure ~'s continues existence is well
distributed in the planning area.'(36 CFR 219.19)

Given the low level of harvesting activities resulting in small changes in habitat capability, and small and
isolated instances of habitat fragmentation, we have no evidence that recent timber activities, or any
projected activ~ies, have or would cause any significant loss to plant and animal species, management
indicator species or threatened and endangered species. Displacement may occur on a local basis.
However, the loss of species diversity, numbers, or the individual organisms that interact with one another
would not be significant during the proposed timber harvesting activ~ies. In some cases for a certain
species, small areas may become isolated from the rest of the hab~at, mainly as a result of road construc
tion. For most cases the roads will be closed or obl~erated and the impact will be temporary.

Mitigation Measures

The following section displays some of the Forest Standards and Guidelines that are and will continue to
be applied to safeguard different components of biological diversity, including standards for snag reten
tion, riparian protection, edge standards, vertical and horizontal diversity standards, and habitat capability
levels to insure wildlife population levels well above minimum viable popUlations.

Management indicator species and wildlife diversity:

Leave suitable security areas between all openings, natural or created.
Retain at a minimum, an average of 6-10 snags per 10 acres.
Maintain habitat capabil~ for all species on the Forest at 40 percent or more of potential.
In forested ecosystems, maintain a minimum of 50 percent of the diversity un~ in cover.

Big game habitat effectiveness and movements:

Maintain habitat effectiveness of at least 50 percent throughout the Forest, 80 percent on areas
emphasized for big game management, and 90 percent on winter ranges.
Manage road use to provide for hab~at needs of indicator species, including road and area
closures.

-- Close all newly constructed roads to public motorized Lise unless a documented analysis shows
that use does not adversely impact other resources.

Aquatic Resources

The need for mitigation will be dictated by the degree of implementation of the Forest Plan. The
9A Riparian Prescription considers the aquatic habitat associated with these riparian systems
and provides specific standards and guidelines for the protection of aquatiC as well as riparian
habitat. The Forest Direction for Aquatic Habitat Management also provides standards and
guidelines for protection of aquatic habitat and should preclude the need for any intensive
mitigation efforts.

No new m~igation measures are required. The Forest will continue to apply the Forest Plan standards and
guidelines for wildlife habitat. It is noteworthy to repeat some of the more applicable direction standards
and guidelines as they relate to the identified issues and concerns.
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THREATENED, ENDANGERED, AND SENSITIVE SPECIES

Introduction

The Endangered Species Act of 1973, as amended, requires the protection of all threatened or endan
gered wildlife species within the Forest, and the management of their habitat in order to achieve approved
U.S. Fish and Wildlife Recovery Plan objective levels for threatened and endangered wildlife species. At
the present time, only two threatened or endangered wildlife species are known to occur on the Forest.
The bald eagle occurs primarily as a periodic late fall and winter migrant in small numbers scattered
throughout the Forest. One active bald eagle nest is located on the Forest. The bald eagles are associated
with the major river drainages. Most winter use by the migrant bald eagles in the area occurs off-Forest.

The peregrine falcon is a summer resident and the subject of a recovery project involving several eyries
on the Forest. To date, the San Juan National Forest has exceeded its assigned objectives for the recovery
program.

There are several wildlife and plant species included on the Forest Service, Rocky Mountain Region's draft
list of sensitive species that either do occur or may occur on the San Juan National Forest. Some of these
species may be listed as candidate species for State or Federal threatened and endangered status, are
species that are currently on the state list of threatened and/or endangered, or are locally rare and
uncommon. These species include: Mexican spotted owl, Southwestern willow flycatcher, North American
wolverine, Canada lynx, river otter, Colorado River cutthroat trout, Uncompahgre fritillary butterfly, and
frosty bladderpod.

(

We will complete a three-year, Forestwide survey of Mexican spotted owl in 1991. To date, there has been .
one confirmed response but no sightings. This response was o~tained in t

l
he Beaver Creek area of the ( .

Dolores Ranger District, Judging by other confirmed contacts, which were a I off Forest with the exception
of the one call response, Mexican spotted owl habitat in Southwest Colorado appears to be steep and
rocky canyons with the presence of either ponderosa pine or mixed conifer forests.

We conducted a limited survey of the Uncompaghre fritillary butterfly during the 1980's and will begin a
more intensive survey in 1993. We also conducted an intensive survey of the frosty bladderpod during the
1980's, but found no presence of the species. We have recently acquired some lands that contain the
species.

Surveys are ongoing for the presence of lynx in the East Fork area olthe Pagosa Ranger District. Footprints
have been confirmed but there have been no sightings to date.

We are not conducting formal surveys for the presence of wolverine or southwestern flycatcher. Both have
been recently identified as candidates for listing as Federally Threatened and Endangered Species. We
have no confirmed sightings of wolverine. Southwestern flycatcher populations are unknown, but the
montane willow habitat for these species is abundant on the San Juan National Forest.

Our objective for management of sensitive species is to maintain habitat that would allow for viable
populations. Consequently we will manage for sensitive species as if they were threatened or endangered.

Direct and Cumulative Effects

Although any management activity has the potential to affect threatened and endangered species, compli-
ance with the Endangered Species Act and the consultation processes on a case-by-case basis will assure l·
there will be no adverse effect to these species under any aiternative. This was the consensus of the U.S. .
Fish and Wildlife Service (USFWS) during the consultation process that occurred in the original planning
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stages and subsequent tindings described in the May 20, 1983 memo tor the Acting Field Supervisor of
the USFWS to Paul Sweetland, Forest Supervisor, San Juan National Forest. This process of case-by-case
analysis was reiterated in USFWS comment, by letter dated April 11, 1991. The 'no effect' determination
by the USFWS made at that time holds true wRhin this analysis.

MItigation Measures

Existing haMat for threatened, endangered and sensRive wildlife species will be protected through the
application of standards and guidelines of appropriate management strategies. Regardless of the alterna
tive, the habitat requirements of the species will take precedence over other land management direction;
will meet the intent of the Endangered Species Act of 1973; and where appropriate, will meet all approved
recovery plan objectives.

The area of existing or potential habitat for threatened, endangered and sensitive species on the Forest
is so IimRed that no measurable effect on other resources can be projected as a result of fully protecting
habRats. Provision is made in the Plan to pursue informal or formal consultation with the U.S. Fish and
Wildlife Service, as necessary, during specific project design and analysis.

RANGE

Range vegetation and range management will be affected by aspen harvest,and less so by conifer harvest,
in all the alternative timber haivest programs. Four important documents have been published since 1983,
when the Forest Plan and FEIS were prepared, whicl1 describe the complete range of environmental effects
of aspen management. These publications are:

-- Examples of ASpen. Treatment, SiJccession and Management in Western Colorado, Barry C.
Johnston. and Leonard Hendzel,.USDA Forest Service, 1985;

Guidelines for Managing Aspen, The Aspen Panel, USDA Forest Service, 1985;

Silviculture of Aspen Forests in the Rocky Mountains and the Southwest, Wayne D. Shepperd,
Rocky Mountain Forest and Range Experiment Station, 1986; and

Aspen: Ecology and Management in the Western UnitedStates, ed. Norbert V. DeByle and Robert
P. Winokur, Rocky Mountain Forest and Range Experiment Station, 1985.

These publications provide a more complete explanation of the effects range management and aspen
management have on each other and the human environment. These four publications are incorporated
into this SEIS by reference;

Large created openings in areas of widespread aspen stands are desirable for livestock (The Aspen Panel,
1985). These openings produce significantly higher short-term increases in available and palatable forage
for sheep and cattle. The amount of forage increase varies widely among aspen sites, depending upon
the aspen type, site capabilities and time required to re-establish tall-tree cover (Johnston and Hendzel).

Johnston and Hendzel showed that: 1) total understory production in selected aspen stands doubled and
sometimes tripled, (up to 3,000 pounds/acre/year), where openings were created; 2) that the increased
production usually lasted for aboui 10 years or until aspen saplings begin to exert dominance in the
canopy; and 3) that forage production reduced to pre-opening levels as the tall aspen canopy cover
increased in height which usually oc.curred about 18-20 years aftertreatmeilt. Forage increases were
greatest in 'conifer-invaded aspen stands' where pre.treatment forage production was lower than in pure
aspen stands.

IV - 61



\

Whenever there is atemporary increase in forage production, such as that caused by timber harvest, the
practice on the Forest has been to use tt as 'lransttory range' (temporary). Future stocking levels are not
based on this increased forage. Transitory range is used to relieve other areas from overstocking, or to
facilitate livestock distribution. It is not anticipated that this practice will change.

The distance of a created opening in aspen from a park, meadow or other large opening that may be
grazed, directly affects the amount of use of forage by domestic livestock (The Aspen Panel, 1985). Also,
there are two deterrents to increased livestock and wild herbivore use in a created opening. First, large
volumes of slash left in the opening by loggers physically restrict animal movement through the opening
(Johnston and Hendzel, 1985). Current utilization standards would prevent these slash barriers. The
second deterrent to livestock movement and use Of the forage in the opening is the tremendous increase
in aspen sprouts. Livestock avoidance of man-created openings in aspen stands usually begins four to
six years after clearcutting. Within twenty years, or when tall tree cover has been re-established, the sites
again become accessible to livestock.

Generally, sheep eatforbs and cattle eat grass. As the aspen grows back and canopy height increases,
forbs usually come to dominate the understory community arid grasses decline.

'If cattle use an area heavily over several to many years, aspen sprouting can be significantly reduced, but
rarely eliminated... Often this will happen only after all other forage has been removed or else when a stand
had been grazed in the spring, before much of the cattle forage had appeared. Treatment blocks should
be large, both to minimize effects of congregation on a small area and also to minimize the amount of
unusable (as forage) forest edge.' (Johnston and Hendzel). Browsing damage by both wildlife and
livestock is reduced as more acres within an area are treated at one time.

Direct Effects

Created openings and road construction can affect livestock distribution in both positive and negative
ways. In some cases, man-made openings through the forest make trailing and movement of livestock from
one pasture to another easier. On the other hand, the openings allow livestock (primarily cattle) to move
throughout the forest which may make herding/trailing/gathering more difficult.

In sum, the alternatives will vary the acreages of aspen clearcutting and conifer harvests, and the effect
will be to create a temporary increase in the amount of forage available to livestock. The increased capacity
will be considered temporary· (transitory) in nature and will be used as a management tool to improve
livestock distribution, but will not be used to increase stocking capacities. The miles of road built to access
the stands also vary by alternative and will have indeterminate effects on the distribution of livestock.

Alternatives H1 (950 acres) and H6 (555 acres) schedule the greatest number of acres of aspen timber
harvest per year, as well as the highest road mileages. Consequently, these alternatives have the greatest
potential of temporarily increasing forage available to livestock. Alternatives H2, H3 and H4 would have the
least potential of increasing forage. The preferred alternative, H5, would be very similar to H6, providing
550 acres of aspen harvest. Harvesting of conifers would follow the same pattern as aspen harvest. The
alternatives are listed in descending order of forage production from conifer harvest: H1, H6, H5, H4, H2
and H3.

Mitigation

Recommended mttigation measures include:

c

c

Plan aspen sales that fall within a range allotment with range management input to provide the (
analysis with possible conflicts and practical solutions (Johnston and Hendzel, 1985). ~/
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Make openings of sufficient size and n~mber\Vithin a given area to minimize the intensity of
browsing in openings to a level that will assure adequate regeneration.

" ' . .

Provide for adequate structures such as cattle guards and wing fences where permanent timber
sale roads may have a negative effect on livestock distribution.

UNROADED AREAS

Unroaded areas are an important management issue on the Forest. There is some concern about the
management and retention of large contiguous unroaded areas for ecosystem conservation. This applies
to conservation of large roadless tracts as undisturbed expan.ses ofwildlands that provide habnat for
wildlife. This also describes conservation of roadlesS areas to protect and preserve the biological diversity
of non-game species, plants, and plant communities that currently exist on the Forest.

There is also concern on the part of timber interests that roadless areas released from further wilderness
consideration by the Colorado Wilderness Act of 19.80 are being afforded de facto wilderness protection
through successive rounds of Forest Plan decisionmaking. They view the Forest Plan as establishing a
strong and possibly irreversible management precedent for these unroaded areas, though it is periodically
revised on a 10 to.15 year basis.

Direct Effects

Logging and road construction eliminate options to conserve an area in an undeveloped state. The
unroaded character of an area is consequently lost. In .addnion, options for primitive and semi-primnive
dispersed recreation, scenic or other special areas, and some wildlife habitats may be lost.

The amount of unroaded area affected by timber harvest and road construction through time varies by
alternative. Table IV-24 (following page) gives the total unroaded acreage onthe Forest in Decades 1 and
5. The table also portrays the nUlnber of timber sales in the first decade and the unroaded acreage in the
South San Juan, Hermosa, and San Miguel roadless areas..afterone andfive decades.

The location and extent of timber harvest activities in the 'Vallecito' area are of interest to those seeking
legislation to link the Weminuche Wilderness and Piedra Wilderness Study AreafY'lSA) as one wi.lderness.
Timber sales currently proposed within .the area affect the feasibilny of maintaining a roadless corridor
between the two areas. The number.of sales scheduled within the Vallecno area over the next seven years
is given in Table IV-23 by a.lternative. Our assessment of the feasibility of linking the Wilderness and
Wilderness Study Area, given the location of planned timber sales in each alternative, is also presented.

. Table IV·23
Number. of Timber Sales In. Vallecito Area

Output/Effect
Forest Plan --.::""_-'--'-----oA"""lte"'r-"n"'a"'tiv!.:e::....<,ACim"e"'n"d"'m"'e"'n"'t'--[:JF --rJF__

H1 . A2 A3 A4 A5 Ae

c

VALLECITO AREA
Number of tbr. sales

Decade 1 only

Feasible to link Weminuche
Wilderness and Piedra WSA

e 5

NO NO
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Table IV·24
Total Unroaded Acres Remaining After 50 Years; Acres Identified as Suited for

Timber Production In Roadless Areas; Number of Timber Sales and Acres
Remaining Unroaded In South San Juan, Hermosa, and San Miguel Roadless Areas.

c
Forest Plan Alternative Amendment

Output/Effect H1 A2 A3 A4 A5 A6

UNROADED AREAS

Acres Unroaded (1,OOO's)***
Decade 1 960 979 988 978 977 970
Decade 5 782 925 988 920 908 885

Lands identified as suited for timber
production within unroaded areas. (1,OOO's)

Decade 1 - 5 239 82 1 85 104 120

South San Juan Area (Current Acreage = 68,595)

Number of tbr. sales
Decade 1 only 3 0 0 0 1 2

Areas Unroaded
Decade 1 67.2 68.6 68.6 68.5 68.4 67.0
Decade 5 44.0 62.4 68.6 62.4 55.0 51.0

Hermosa Area (Current Acreage = 146,105)

CNumber of tbr. sales
Decade 1 only 4 1 0 1 2 4

Areas Unroaded
Decade 1 144.0 145.0 146.1 145.0 144.3 144.3
Decade 5 135.4 135.4 146.1 135.4 135.4 135.4

San Miguel Area (Current Acreage = 60,240)

Number of tbr. sales
Decade 1 only 2 0 0 0 0 2

Areas Unroaded
Decade 1 58.8 60.2 60.2 60.2 60.2 59.5
Decade 5 51.0 54.5 54.5 54.5 54.5 54.5

Total # of timber sales in unroaded areas
Decade 1 only 47 10 1 26 13 28

Sales in unroaded areas as % of total sales proposed
Decade 1 only 48% 30% 3% 30% 22% 25%

Sales volume from unroaded areas as % of total
Decade 1 only 55% 43% 3% 40% 33% 38%

--------------------------------------------------------------------------.--------_._._----------------------------------_.--_.---------------------

*** Includes Wilderness and Wilderness Study Areas.
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Alternative H5 defers the Pepper, Granite Notch and Upper East Creek timber sales pending the next
scheduled Forest Plan revision when they will be reconsidered. Alternatives H2 and H4 drop the Clear Red
Timber Sale from the Forest Plan, but retain five of the original six scheduled sales in the Area. However,
because' of the location of the Clear Red Timber Sale, options to spatially link the Weminuche Wilderness
and Piedra WSA are not improved by it's ,deferral.

Summary of the Effects of Alternatives

The amount of developmental activity within unroaded areas on the Forest is directly related to the level
of timber harvest in each alternative. When arrayed from most to least unroaded acreage remaining at the
end of the 50 year projection period, the alternatives rank as follows: H3, H2, H4, H5, H6, and then H1 (the
current Forest Plan).

Cumulative Effects

In unroaded areas where human-induced changes are minimized, natural successional processes will
shape the future forest condition. The areas will continue to evolve to climax vegetative conditions. In
general, unroaded areas will be most abundant for Atternatives H2, H3 and H4, and least for Alternative
H1. However, the difference between alternatives will be slight.

Mitigation Measures

Practical mitigation of developmental activities in unroaded areas cannot generally be accomplished.
Limited developmental activities may be mitigated depending on the nature of the impact.

Indirect Effects

Developmental activities, depending upon location, may change the amount of acreage that remains in
an unroaded condition. The developmental activities, in turn affect most of the environmental components
considered in this chapter. These effects are described throughout the chapter in terms of how timber
harvest and road construction affect components of the environment.

VISUAL RESOURCES

Direct Effects

The Forest has a great variety of landscapes which are visible from many viewer locations, including
highways, roads, trails, developed recreation sites, lakes and rivers, mountain tops, ridges, and communi
ties. The Forest's landscapes display forests, rangelands, mountains and rivers in their natural state, yet
some landscapes contain unobtrusive signs of human activity.

Timber harvest activities can affect the scenery of a National Forest by creating major changes in the line,
form, color and texture of the characteristic landscape. For example, a timber sale in a coniferous forest
could result in changing the normal color of the landscape from the dark green of the forest canopy to the
light brown of the soils on the forest floor. This creates contrast in line, form, color, and texture from the
characteristic landscape and is more visible to people.

The degree to which the characteristic landscape of an area is changed by harvest activities is determined
by several factors. These include:
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1. the extent of the area affected by the activity; C·
2. the shape of the project area - unnatural geometric lines and angles contrast more than lines which

follow the natural landscape,
3. vegetation composition - variety, distribution oltotal vegetation cover, and height olthe vegetation,
4. natural openings - size and distribution,
5. soil color contrast - lighter soils have greater contrast potential,
6. slope - as slope increases, greater portions of the timber management activity will be visible.

Every management activity which alters the landscape through vegetation and soil manipulation, or by
introducing structures, will affect visual resources to some degree. The extent of the effect is ultimately
determined by how well the treatment blends with the given character of the surrounding landscape.

The impact of timber harvest on visuaL quality is largely a function of the harvest-regeneration methods
emphasized. Clearcutting is potentially the most impacting silvicultural activity in the short-term, though,
with correct design, natural-appearing openings will blend well with the surrounding landscape. Individual
tree harvesting (selection cutting) has the least impact on visual quality. Shelterwood harvest would be
intermediate to clearcutting and individual tree harvest in terms of its affect on visual quality. Table IV-25
shows the amount and type of harvest by alternative.

Table IV-25
Acres of Timber Harvest, by Harvest Method

Forest Plan Alternative Amendment
OutpuVEffect H1 H2 H3 H4 H5 H6

Timber Harvest Method: (Acres/Yr.) Decade 1 Only C
Clearcut 1,100 225 225 325 530 1,000

Shelterwood 3,600 2,600 1,400 3,400 500 600

Selective Cut 555 350 525 350 4,300 4,950

Intermediate Cut 5,800 15 15 150 125 165

From Table IV-25, we estimate that Alternatives H1, H4, and H6 have the greatest potential to visually alter
the landscape. Though Alternative H4 treats fewer acres than Alternative H5, the potentially greater visual
alteration is due to the large number of shelterwood harvest areas. Alternatives H1 and H6 potentially cause
greater visual alteration than Alternatives H4 and H5 due to the number of acres harvested and the need
to harvest on steep slopes.

The management prescriptions specify recreation opportunity spectrum (ROS) classes for a given forest
area. An area emphasizing wood fiber production (Prescription 7E) may be currently unroaded but the
'Adapted ROS' for the prescription is 'Roaded Natural' or 'Roaded Modified'. Forest Service Manual
2311.11 displays the ranges of Visual Quality Objectives (VQO) that correspond to the adapted ROS
classes. These become the 'adapted VQO' that all planned management activities, including timber
harvesting, must not exceed. .

Since the Visual Quality Objectives (VQO) are established based on the Adapted ROS classes, characteris
tic landscape, the physical features of the lands, and on people's concern for scenic quality, they are
reflected in the sensitivity levels and distance zones and will vary only slightly by alternative. The variation C·
in VQO between alternatives is the result of differences between alternatives in the amount of the Forest .
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c~ managed for Management Prescription 7E. We changed the management area prescriptions slightly as
a result of reducing the area managed for timber production by varying amounts in Alternative H2 through
H6. Table IV-26 displays the VQO for the alternatives.

Alternative H5 (the Preferred Alternative) for example, reduces the area suited for timber production from
470,000 acres to 375,000 acres. This results in management area prescription adjustments on the 95,000
acres that change in SUitability classification and 23,000 of these acres would have management em
phases which require a more restrictive VQO. The other alternatives vary in terms of the amount they
increase the acres of retention/partial retention VQO from the Forest Plan (H1). In all cases, timber harvest
activities must adhere to the VQO guidelines of the project area.

Table IV·26
Visual Quality Objectives for the Alternatives.

Forest Plan Alternative Amendment
Output/Effect H1 H2 H3 H4 H5 H6

(1,000 acres)
Visual Quality Objectives

Preservation 412 412 412 412 412 412

Retention/Partial
Retention 665 712 725 697 688 683

Modification/Maximum

C Modification 791 744 731 759 768 773

Cumulative Effects

The forest areas suited for timber production in an alternative are subject to timber harvesting. From a
visual perspective, harvests in these areas will provide a mosaic of stands resulting in landscapes of
varying sizes and configurations. Since approximately one to two percent of the lands suited for timber
production would be logged annually, at anyone point in time several thousand acres would be 'active'
and thus appear altered from a visual resource standpoint.

MItigation Measures

Each management activity on the Forest, especially timber management and road construction activities,
must be designed to meet the VQO for the area in which the activity occurs. Each project will be designed
to address issues of visual quality and must conform to the Standards and Guidelines found in the Forest
Direction portion of the Forest Plan.

TRANSPORTATION

Introduction

c
The timber manageement alternatives will increase the miles of road on the Forest. Road standards will
be governed by the objectives for the road and will be determined on a road by road basis. Maintenance
needs and costs will also increase commensurate with the increase in road miles of the alternatives.
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Direct Effects

The primary and secondary roads on the Forest are essentially in place. We will continue to construct and
reconstruct local roads to meet timber harvest objectives. The level of timber harvest and logging methods
used affect the location and standard of the roads and the number of miles needed. Consequently, it is
important that the harvest method and road system be balanced to minimize the miles of roads and total
cost. The miles of road constructed by alternative are related to amount of timber harvest as summarized
in Table IV-27. The direct correlation between volume and road construction is evident.

Table iV-27
Miles Constructed By Alternative as Related to Amount of Timber Harvested

(

Forest Plan Alternative Amendment
Hl H2 A3 A4 A5 A6

TRANSPORTATION

Road Construction/Reconstruction (miles/yr.)

Decade 1 Construction 23.0 8.0 4.0 10.0 12.0 20.0
Decade 1 Reconstruction 17.0 3.0 3.0 5.0 7.0 8.0
Decade 2 Construction 18.0 4.0 5.0 6.0 10.0 15.0
Decade 2 Reconstruction 18.0 7.0 7.0 9.0 11.0 12.0
Decade 5 Construction 7.0 5.0 4.0 5.0 8.0 16.0
Decade 5 Reconstruction 38.0 10.0 9.0 10.0 16.0 21.0

Allowable Sale Quantity (Million bd.ft./yr.)

CDecade 1 41.0 15.2 10.4 20.0 24.0 30.0
Decade 2 42.0 16.5 13.1 20.4 24.0 30.0
Decade 5 48.0 18.7 13.0 22.6 24.0 30.0

Timber hauling produces some of the heaviest loads on the Forest road system and consequently has a
major impact on the system in terms of maintenance for a specified hauling season. Traffic impacts to the
road system are highest for those alternatives with the highest projected timber harvest. Alternatives Hl
and H6 increase timber harvest beyond current levels resulting in increased maintenance and possible
changes in road standards. Road construction and maintenance standards for Alternatives H4 and H5 will
be at about current levels and requirements. Alternatives H2 and H3 project decreased timber harvest
when compared with current levels. Road standards for H2 and H3 will be similar to other alternatives, but,
overall maintenance costs will be less due to reduced timber haul.

Cumulative Effects

Each alternative will increase the total miles of roads on the Forest (Table IV-27) and road maintenance
costs will increase as road miles increase. Even though most of the newly-constructed local roads will be
closed after the timber harvest, some costs will be incurred in checking roads periodically and maintaining
drainage to ensure that resource damage is not occurring.

Indirect Effects

Road management has an important influence on big game habitat. Big game habitat effectiveness index
(HEI) is reduced by open roads. To reduce the possible adverse effects to wildlife we close local roads.
(See the wildlife section of this chapter for further discussion on the effects to wildlife.)
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When roads are constructed there will be both a short-term increase in stream sediment due to the amount
of disturbed soil and a long-term increase due to traffic and maintenance activities. The amount of sediment
entering streams from roads depends on the type of soil, vegetation, design, and proximity of the stream
to the road. The total amount of sediment is directly related to the number of miles of road constructed
and the type of soil in which the roads are constructed. The difference between alternatives can be seen
in Tables IV-6 and IV-6A.

SUMMARY OF SIGNIFICANT EFFECTS OF THE ALTERNATIVES

The cumulative effects of timber harvest have been identified and discussed in previous sections through
out this Chapter. In this section, we evaluate the cumulative effects together and discuss them in relation
to past and present actions on the same area.

Introduction

Sometimes the combined environmental effects of actions taken by several landowners or regulatory
agencies are both more substantial than thOse of individual actions and of a qualitatively different nature.
Because Forest Plans propose broad programs of action for long periods of time, decision makers must
consider the cumulative effects of National Forest management activities by combining them with the
environmental effects of current and expected activities on the affect area as well as adjacent areas.

Significant cumulative effects inclUde, but are not limited to, repeated developments in the environment,
repeated removal of materials or organisms from the enVironment, precedent-setting developments which
might stimulate other activities (especially in fragile or sensitive environments). significant environmental
changes over large areas and long periods of time, fundamental changes in ihe behavior of the ecological
systems of the Forest, and severe habitat fragmentation.

Forest Plans describe broad kinds of actions to be performed during each decade in each area of the
National Forest. However, individual actions are not defined in detail, nor is their exact location or timing
set. Therefore, the cumulative effects of the alternatives must be described in terms of probability of
occurrence. In this section of the chapter we describe the probability that significant cumulative effects will
result from the alternatives.

To assess the probability that any olthe alternatives would result in significant cumulative effects, we made
an inventory of past, current and reasonably foreseeable activities taking place on the Forest lands and
adjacent ownerships. We also examined environmental trends.

Past Events and Trends

Changes are always taking place in the condition olthe Forest lands. Many olthese are significant changes
and would continue even if all human activity ceased. These changes will continue to take place and are
not the result of any of the timber harvesting alternatives. We describe them here to help distinguish
between normal ongoing environmental changes and those which would result from implementing the
alternatives.

The Forest is at a higher elevation than the surrounding countryside. Wind and water are erosive in these
circumstances causing constant weathering of rock and soil. The following types of Slope failures have
been observed on the Forest; rock falls, rockslide, debris slides, slumps, earthflows, rotational slides,
translational slides, block slides and soil creep.
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Under undisturbed conditions for the populations of animals normally inhabiting the Forest, it is assumed C
that population sizes of each animal species are stable and will remain so. However, changes in plant
communities may affect these balances. Over a long period of time, the successional changes taking place
in aspen-conifer communities and in the coniferous forests could be expected to affect deer and elk
populations by reducing the forage available to them on both summer and winter ranges and in the
migration paths to these winter ranges.

To understand the significance of the changesdirectly attributable to the alternatives, it is important to also
place these changes in the context of processes set in motion by earlier human use and management of
the Forest.

The current condition of the Forest environment and historical development of Forest management are
described in Chapter III of the FEIS. Generally, changes have been made to soil, water and air as a resutt
of recreation use, road building, timber management, mining, and grazing livestock. These activities have
probably increased the amount of soil movement and sediment in the streams.

Changes have been made to forest and range plant communities as a result of past timber and range
management activities. Early and recent timber harvest activ~ies have changed tree species proportion
and the structural diversity of some forested areas. Timber harvest has been followed by regeneration of
timber stands. Generally, these activities have resulted in younger forests in some portions of the Forest
lands and a more diverse mix of tree and associated plant communities.

Some changes have been made to the normal wildlife population as a result of human occupation of the
area and Forest management activities. Animals considered predators have been reduced in numbers or
eliminated. Elk populations have increased. The size of animal populations has probably changed in
absolute terms and relative to each other as a result of changed diversity in plant commun~ies.And winter ('.
ranges ?n landdsdouts

l
ide of thTehNatio~a~ Forfes~, BLM and ~tathe lands are diminishhing

F
due to human .'

occupation an eve opment. e majority 0 winter ranges In t e area are not on t e orest.

Many changes in the Forest environment are apparent to people. There are roads, bridges, towns,
ranches, mines, campgrounds and many other human developments. There have been successive waves
of settlers in the area, all of which have left behind characteristic buildings, equipment and signs of
settlement.

Current Activities

Few environmental disturbing developments have taken place in recent years on the lands adjacent to the
Forest. In general, local community growth has slowed. The only moderate to large developments taking
place are the McPhee Reservoir and Recreation Complex recently developed in the Dolores area, and oil
and gas development within the northern portions of the San Juan Basin. There are no significant
developments presently occurring on the Forest.

Foreseeable Activities

Few environmental disturbing activities are planned for the future on lands adjacent to the Forest. The
Animas-La Plata Reservoir is in the planning stage and would be located on State land south of the town
of Durango. The proposed reservoir site occupies key winter range habitat.

The major changes that would take place in the Forest environment as a result of each of the alternatives
as described in Chapter II and IV. The activities proposed by the alternatives include changes in the ASa, (
the amount of land suited for timber production, and the amount of local road constructed. ' "-....
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C-' Expected Cumulative Impacts and Their Significance

The possibility of significant cumulative effects occurring through a combination of harvesting activities on
the San Juan National Forest and land disturbing actions on adjacent lands is limited by topography. The
mountains limit and segregate movement of physical materials such as soils, sediment, plants and animals.

Recreation -- As the recreation setting of the Forest changes, people can be displaced from their favorite
snes, enher directly by sne alteration, or indirectly by other users who have been displaced from their spots
and user conflicts may become more common. Alternatives with higher levels of timber harvest and road
construction are more likely to have these types of conflict situations. Alternative Hi (the Forest Plan) has
the highest potential for user conflict. Each of the alternatives (H2 through H6) represents differing amounts
of reduction in the ASQ and the area of the Forest managed for timber production. These alternatives
provide less potential for user conflict than the timber management program of the Forest Plan. We believe
there will be a continued low potential for user conflict.

Visual -- Timber production creates a mosaic of tree stands of varying sizes and configurations. Since
approximately one to two percent of the lands identified as suned for timber production will be entered
annually in any of the alternative, several thousand acres will be 'active' at anyone point in time and thus
more noticeable from a visual resource standpoint. These impacts will not be cumulatively significant, and
they will be minimized because of the emphasis on selection and shelterwood harvests.

c

Conversely, because the area suited for timber production is 25 percent or less of the Forest, the
opportunity to create visual diversny or maintain visual character on the other 75 percent will be limited.
Over a period of several .decades, the cumulative affect of not managing forest landscape may become
more apparent, particularly in the event of natural catastrophes such as fire or insect and disease
epidemics. This is true for all alternatives although Alternative Hi provides a better opportunity to use
commercial timber harvest as a tool to control insect and disease outbreak and the accumulation of natural
fuels.

Unroaded Areas -- In unroaded areas where human-induced changes are minimized, natural or near
natural conditions will continue. The areas contribute to the Forest structural and plant diversity, slowly
progressing to climax conditions. Typical condnions representative of mature forests will dominate in terms
of densny, health, vigor, age distribLition, and species composition. In general, the natural to near natural
conditions will be highest for Alternatives H2, H3 and H4, and least for Alternative Hi. The difference
between alternatives will be slight, however. Mitigation and suppression of insects will be more difficult in
unroaded sites, and epidemics which begin there or rise from endemic states due to reduced control
options.

Forest and Plant Diversity -- A variety of Forest areas are managed to provide for natural or near natural
forest conditions while emphasizing different resource values. Where human-induced changes are mini
mized, natural or near natural conditions will continue. These areas will slowly progress to climax forest
conditions. In general, natural or near natural conditions will be high for all alternatives with moderate
differences between the highest alternative (H3) and lowest alternative (Hi) in terms of acres in which
natural succession prevails.

As time proceeds, the lands suited for timber production will assume the structure of managed stands, with
interspersed unharvested areas. As natural stands are converted by timber harvest, the diversity of tree
and understory vegetation age classes will increase in certain watersheds, although the diversity on other
sites may decrease.

Forest-wide no major changes in species mix are expected over the planning period. By the end of the
planning period, the degree to which these cumulative effects are exhibited should be proportional to the
number of acres selected for timber management.
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Wildlife -- Because of the large timber harvesting program of the late 1950's through the 1970's, and the (
empahsis placed on clearcutting some large, widely dispersed areas of the Forest remain in early succes- "-.
sional vegetation stages. A large road building program accompanied this timber harvest, and changed
the primitive unroaded character of betterthan 200,000 acres of the Forest. Nevertheless, over one million
acres remain wilderness and unroaded areas.

Past timber harvests have changed the balance of vegetative structural stages in the ecosystem. Habitat
for early and mid-successional species has increased, while habitat for late successional species has
decreased. Due to their sensitivity to human actiVity, roads have decreased habitat effectiveness for elk
(an early successional species) .. Road closures reduce this negative impact. Vegetative changes cannot
simply be viewed as pos~ive or negative. Because of the tremendous variety of wildlife species, some
wildlife benefit and others do not as natural and planned events change the environment.

The cumulative effect of vegetative changes over time will be a reduction in early successional habitat and
an increase in mature and old-growth hab~at. This result is expected because timber management as an
agent for vegatative change will be conducted at a level about one-third that of the 1960's and 1970's.
Cover for deer and elk would improve as seedlings and saplings in clearcuts increase in height and density.

Another cumulative effect of implementing any of the alternatives is the construction and use of new roads.
The addition of a single mile of road 22 feet wide, removes an estimated 2.6 acres of habitat. Many local
roads will be scheduled or designated for closure following the timber management activ~ies in order to
meet wildlife habitat and other resource objectives.

Threatened and Endangered Wildlife Species -- The cumulative impacts of all harvest activities on bald
eagles, peregrine falcons and their halb~at are virtually the same for all alternatives. Timber harvest
activities and the cutting of large snags for fuelwood decrease the potential number of available roosting C
trees for migrant bald eagles and other sensitive raptor species. There would be no effect on peregrine
falcons. .

Soils -- The only recognized cumulative effect on soils is a potential reduction of soil productivity on sites
that are repeatedly disturbed. Recurring activity in timber stands may not allow for natural breakup of
compaction or may prevent the soils from fully' revegetating and establishing protective cover. Those
alternatives that rely more on silvicultural systems that require re-entry of a stand (shetterwood) as opposed
to a single entry per stand rotation (clearcut) will hilVe the greatest potential to cause these cumulative
effects. However, mitigation practices will maintain soil productivity under all harvest methods.

Water -- Activities affecting streams and rivers on the Forest would affect downstream users. These effects
can be both positive and negative. Decreased water production on National Forest System lands will
translate into decreased available water for downstream users and decreased dilution of salts and toxi
cants downstream. However, decreased road building activity will result in decreased sedimentation of
some streams. The effect on downstream aquatic habitat is not expected to be environmentally significant.
To mitigate potential cumulative effects the Forest will:

utilize Prescriptions, Forest and General Direction, and Standards and Guidelines to minimize the
impacts of construction and harvest, and

-- disperse timber harvest throughout planning watersheds to minimize the number of activities
focused in a watershed at a given point in time.

Clearcutting aspen has a lower potential to degrade water quality than the harvest of other species. Aspen
sprouts and recovers much faster than other harvested species, resulting in a lower risk of water quality
degradation and channel damaging peak flows. C
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Of the three direct effects discussed, spruce-fir timber harvest poses the highest risk for degradation of
water. Mechanized compaction, road construction, slash disposal and site treatments, felling and removal
operations and hydrologic recovery times all have the potential to cumulatively impact harvest sites.

The sediment threshold in HYSED will be used as an indicator of management concern. Based on the
HYSED analysis, the critical watersheds identified in this chapter and those approaching the sediment
threshold will receive additional and more rigorous analysis of past and proposed activities.

Air Quality -- No significant cumulative effects on air quality are expected to result from timber harvest
activities. Air pollution in the valleys may worsen, which could degrade air quality on the Forest, but it is
not expected to be significant.

Protection -- All the alternatives include relatively small portions of the Forest in the land suited for timber
production. At the high end, Alternative H1 manages 25 percent of the Forest for timber production, while
Alternative H3 manages 10 percent. The Forest cannot be fireproofed and the possibility of an epidemic
cannot be eliminated. However, the most economically valuable timber sites will enjoy a measure of
protection because of the more intensive management afforded through commercial timber harvest. The
probability of natural hazards striking these portions of the forest will be reduced.

The Forest has a low incidence of large, severe fires due to abundant snowfall and summer rains which
keep the Forest quite moist. However, the frequency is less a determinant of damage than severity, since
one bad fire or one extensive insect epidemic has the potential to alter large areas of the Forest. Current
fire policy requires all fires to be attacked when weather condnions are dry and/or windy. When weather
is not conducive to spread of fire, fires in certain areas are monnored and allowed to burn under controlled
conditions, so long as they do not endanger life or property.

Social -- Cumulative effects on lifestyles will be determined by which type of recreation or employment,
or combinations thereof, affect an individual. Many people visitthe Forestto pursue one or more recreation
al activities. To the extent that an alternative maintains or increases the opportunities to pursue these
activities, lifestyles will be maintained. In all alternatives, future dispersed recreation will take place in
undeveloped Forest areas or natural settings providing primitive and semi-primnive recreation opportuni
ties. Long-term patterns of use are expected to be reinforced by the future nature of the Forest.

Many of the recreationists u~ing the Forest are also dependent on the products of the Forest for employ
ment. Lifestyles for these individuals tend to be maintained by those alternatives that maintain or increase
both the product important to their employment, and the opportunity to pursue their customary recreational
activities.

Economic -- There will be no measurable cumulative effects over time on employment and personal
income within the economic impact area for all alternatives. Changes in the number of jobs, income levels,
and payments to counties will occur in the first 10 years of the planning period, and thereafter will be
proportional to the timber volume offered for sale on an annual basis.

Transportation -- Each alternative will increase the total miles of roads on the Forest. Total road mainte
nance costs will increase as the miles on the Forest increase. In each alternative, most of the newly
constructed roads on the Forest are closed after the harvest. However, some costs will be incurred in
checking roads periodically to ensure that resource damage does not occur.

Repeated Removal of Materials or OrganIsms from the Forest EnvIronment

Timber harvesting and the associated road building will take place but will not result in significant removal
of nutrients from the environment. Additionally, guidelines proposed in the Forest Plan provide direction
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to ensure that all of the activities associated with timber harvesting and road construction provide neces
sary mitigation measures to protect the Forest resources. Monnoring and evaluation are a part of the Forest
Plan implementation process. Monitoring requirements can be found in Chapter IV of the Forest Plan.

Precedent Setting Developments on the Forest

Scheduling of commercial timber sales in areas that are currently unroaded would occur to some degree
in all alternatives.

Sensitive or fragile areas examined during the planning process on the Forest include threatened and
endangered habitat, winter range, unstable soil areas, wetlands and riparian areas. No precedent setting
activities will take place in these areas.

UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

Introduction

The preceding sections of this chapter identify the environmental effects associated wnh each timber
harvest alternative and the measures that will be used to mitigate the adverse effects. Technically and
feasibly, all adverse environmental effects could be avoided, but the costs for some measures would be
prohibitive. The following section identifies the environmental effects related to implementation of the
Preferred Atternative which are considered unavoidable due to the absence of cost efficient mitigation
measures.

Recreation and Visual Resources

Project activities such as timber harvesting, road construction, and disposal of waste wood material will,
as in the past, temporarily disrupt the normal recreational uses occurring in the area. Short-term effects,
such as wood debris on the ground, disturbance of understory vegetation, dust, smoke, and noise
pollution, cause a temporary change in the local landscape which may be unappealing to certain ob
servers.

Less roadless acreage and more evidence of timber harvests reduce the recreation opportunities for
hunting and hiking in a semi-primnive setting. Road closures to meet wildlife habitat and other objectives
will limit accessibility for persons who prefer a roaded recreation setting. In some areas, portions of existing
trails may be replaced by roads.

Wildlife and Fish

Implementing the Preferred Alternative will result in the removal of some existing mature and old-growth
trees, eliminating some mature and old-growth stands, as well as some dead and down trees. Conversely,
through the process of natural succession, mature and old-growth habitat will actually increase over time.
Some wildlife species rely on old-growth and snag habnat. Timber harvest and road construction activities
would cause temporary displacement of many wildlife species, such as deer and elk. Increased roading
temporarily will reduce the habitat effectiveness of some areas. A loss of habitat will occur on acres
converted to roads. Logging and thinning slash may temporarily hinder the free movement of big game.
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Forests

Forest vegetation will be attered; tree stand composition, structure, and age would be converted to less
dense, mixed species stands where harvest occurs. However, overall the forest would continue to mature
as the abundance of mature and old-growth stands increases. Insects and disease will increase in
significance as they begin to playa larger role in an aging Forest.

For areas managed for other resource emphases, potential commercial Forest lands will be removed from
the available base of regulated timber production. In the Preferred Alternative, this amounts to about
536,000 acres.

Some damage will occur to residual stands during yarding and slash abatement operations. Livestock
grazing and trampling in recently reforested areas would result in some damage to seedlings.

Soli, Water, and Air

Timber harvesting and the associated road construction will adversely impact the Forest soils through
compaction, displacement. or erosion. The same activities will temporarily diminish air quality. The effects
can be minimized through proper mITigating measures, but not all the effects will be avoided. If the actiVITies
are conducted near lakes, streams, or springs, water qualtty could be decreased.

Social and Economic

Restricting timber production on commercial forest lands reduces opportunities for employment and
income which, in turn, affects tax dollars essential to county budgets.

CONFLICT WITH THE PLANS AND POLICIES OF OTHER AGENCIES

The San Juan National Forest staff conducted a review of other federal, state, and local government
policies and plans to determine possible conflicts WITh the management of the Forest under the alterna
tives.

Recreation

The alternatives are compatible with the State Comprehensive Outdoor Recreation Plans.

Wildlife, Threatened and Endangered Species

There are no significant conflicts with the U.S. Fish and Wildlife Service recovery plans for threatened and
endangered species.

Projected wildlife outputs from all alternatives would contribute and not conflict with Colorado Department
of Wildlife long-range wildlife population goals.
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Air

Activities related to the timber management program that will contribute to short-term air quality deteriora
tion are localized .and should not impact Class I airsheds significantly.

Water

None of the alternatives is expected to cause serious conflicts with any water related plan or policy.

Social and Economic

Several local communities expressed concerns that harvesting timber on the San Juan national Forest
could affect the tourism industry. Some counties are concerned that a reduction in timber harvest may
impact the local economies and employment opportunities. Alternatives that reduce timber sale levels
signfficantly could have negative impacts to some local economies. Those alternatives that emphasize
uneven-aged timber management would provide timber sales designed with sensitivity to the Forest visitor
and the high visual quality of the Forest.

Cultural Resources

All activities in any of the alternatives would be conducted in full compliance with the National Historic
Preservation Act of 1966, as amended. Review by and consultation with the.State Historic Preservation
Office or the federal Advisory Council On Historic Preservation will be conducted as warranted.

RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT AND THE MAIN
TENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The short-term uses established by this amendment include those related to proposed management
strategies and resulting land management activities.

Long-term productivity refers. to the ability of the land to produce commodity and amenity values for future
generations. This ability remains ff the soil productivity is not impaired, if the resilience of the land and water
communities is not overtaxed, and if the physical character of the landscape is not altered beyond natural
short-term ability to recover.

Both road-type and remoterecreation opportunities are provided. However, some unroaded area qualities
will be lost or diminished over time, preempting some recreation opportunities in unroaded settings.

Harvesting of timber benefits domestic livestock grazing, in the Short-term, by providing additional forage.
In some areas, timber harvesting will, by distributing forage areas throughout cover areas, benefit the
long-term maintenance and productivity of elk habitat. In all alternatives, some existing big game habitat
will be reduced for short periods of time, but in no case will activities displace any species a great distance.

c
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Water quality will be maintained. Continuous water monitoring assists in assuring compliance with various
quality control regulations...

Maintenance of soil productiVity is an overriding objective for all management activities. Accelerated C-
erosion will be minimized through careful application of road planning, design and construction technique,
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and timber harvest methods. Some additional loss of productive land is expected in completing the road
system.

Constructing roads to facilitate principal activities constitutes the most obvious short-term use that affects
long-term productivity. Land occupied by roads will not be able to produce vegetation during the lifetime
of the road.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

Introduction

The discussion in this section focuses on resource commitments considered to be irreversible or irretriev
able if the Preferred Alternative is implemented. According to the 'Wildland Planning Glossary" (Schwarz
and others 1976) an irreversible effect is the loss of future options and applies primarily renewable
resources, such as soil productivity, that is renewable only over long periods of time.

The above definition applies to all resources and activities. All resources which comprise a forest ecosys
tem are considered renewable, with the exception of cultural artifacts, minerals, and certain forms of energy
such as geothermal. All forms of vegetation, watershed conditions, and wildlife habitat can be restored to
their natural state given enough time and management. However, the length of time needed must be
realistic in order for the commitment to be considered reversible. Only irreversible resource commitments
which may occur within the next seven years will be identified since, by law, the Plan must be revised at
that time.

Irretrievable commitments of resources is the loss of production, harvest, or use of natural resources. For
example, some or all of the timber production from an area is lost irretrievably while an area is serving as
a winter sports site. The production lost is irretrievable, butthe action is not irreversible. lithe use changes,
It is possible to resume timber production.

Irreversible Commitments

If the Preferred Alternative is implemented, the following irreversible commitments will occur:

1. Some existing old-growth located in any area available for timber harvesting over the next seven
years will no longer be available.

2. Some existing large snags (+20' dbh), located within areas available for timber harvesting, will
no longer be available as habitat for cavity nesting animal species unless planned replacement
occurs, or silvicultural prescriptions direct snag avoidance.

3. Energy expended by conducting forest management activities, such as timber harvesting, road
construction, and a variety of other activities, is irreversible.

4. For the most part, constructed roads are considered irreversible even though, through functional
and activity planning, some road construction will be designed for a short-term life (2-3 years) and
then obliterated to allow production of other resources. All lands on which new local roads are
be constructed in order to harvest timber will no longer be available for timber production or as
wildlife habitat.
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Irretrievable Commitments

If the Preferred Alternative is implemented, the following irretrievable commitments will occur:

1. An irretrievable loss of the natural character of the landscape will occur in some areas. In these
cases, a natural appearing landscape will probably take several decades to replace.

2. An irretrievable commitment of old-growth habitat will occur where old-growth habitat is not
retained.

3. All areas which currently provide cover for big game and are scheduled for clearcut timber
harvesting (aspen) will not meet wildlife habitat needs in the near term.

4. All areas classified as capable and available for timber production but not allocated as available
for timber harvest, will be excluded from the allowable sale quantity and will not contribute to the
long-term, sustained-yield. Approximately 536,000 acres fall within this category -- tentatively
suited but not selected for timber management.

5. Loss of some opportunities to increase jobs and enhance businesses related to the timber
industry will be irretrievable.

6. An irretrievable loss in soil productivity will occur in those areas where permanent roads and other
facilities are constructed. For the period oftime thatthe amended Plan is expected to be in effect,
soil productivity will be reduced in timber harvest landings and skid roads.
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CHAPTER V
LIST OF PREPARERS

ATENCIO, lEONARD* - Dolores District Forest Ranger
B.S. Range Science, B.S. Animal Science.

Fourteen years experience with the Forest S8Ivice in Regions 3 and 2.

Developed management concerns as a member of the management team; organized and conduct
ed District level of public involvement; directed alternative allocations for the Animas District.

.BRIDGES, JO - Planning Staff Officer
BA Polnical Science, MA Environmental Administration

Ten years experience with Forest Service-Pacific Southwest Range and Experiment Station, Region
5, Washington Office, Region 2.

Assisted in public involvement during review of draft and in incorporating Forest and public con
cerns into the development of the final. Staff responsibility for Forest planning efforts.

COOK, DAVID W. - Forest Wildlife Biologist/Range Conservationist
B.S. Wildlife Management.

Twenty-eight years of range, wildlife, and fisheries management experience in Region 2.

Provided present situation and the effects of various alternatives on range, wildlife, fisheries, and
T&E species. Developed procedure to assess effects on early, mid, and late successional depend
ent wildlife species.

CRAWFORD, DAVE L. - Forester, Silviculturist, Animas District.
B.S. Forest Science. Silvicultural certification.

Three years Experience with the BlM. Fourteen years experience with the Forest service in Region
2.

Provided input relating to timber operability, suitability, and the ten year timber sale program.

DETIMANN,ROBERT* - Timber, range and wildlife staff Forester Pine District
B.S. Forest Management.

Sixteen years experience with the Forest Service Region 1 and 2.

Responsible for providing district timber resource information.

FOSTER, KATHERINE - Forest Hydrologist
B.S. Forest Resources (Watershed Management).

Fourteen years experience with the Forest Service as a hydrologist in Regions 2, 4, 5, and 8.

Provided analysis alternatives using the hydrologic model HYSED.

V- 1



FURNISH, JAMES R.* - Supervisory Biological Scientist
B.S. Forest Resource Management.

Twenty-one years experience in Region 2 and with the Northeastern Experiment Station.

Had overall responsibility for directing the timber program amendment and preparation of the
Supplement to the FEIS.

FRYE, ROBERT H. - Pagosa District Supervisory Forester
B.S. Biological Science; M.S. Forest Entomology

Six years experience as an entomologist in Regions 2, 3, and Rocky Mountain Forest and Range
Experiment Station. Fourteen years on two Ranger Districts.

Provided input for timber sale operability and 10 year Timber Sale Program.

GERBER, JAMES G.* - Timber Forester, Silviculturist
B.S. Forest Management.

Twenty-six years experience in Region 2 and 4.

Delineating the suitable timber base on the Dolores Ranger District during the Forest Remand.

HOFFHEINS (JR.), DONALD K.* - Forest Soil Scientist
B.S. Agronomy.

Thirteen years experience in Regions 2 and 3.

Coordinated soil resource information and analyzed impacts of alternatives on the soil resources.

JOHNSON, MICHAEL G. - District Ranger on Pine Ranger District
B.S. Resource Conservation, M.S. Forest Hydrology.

Thirteen years experience with the Forest Service in Regions 1, 2, 3, and 6.

Developed management concerns as a member of the management team; organized and conduct
ed District level of public involvement; directed alternative allocations for the Pine District.

JONES, GARY R. - Forester, Timber Staff
B.S. Forest Management, Forest Engineering.

Twenty-three years of experience in Regions 1, 2, and 10.

Coordinated timber resource management information. Developed the sale schedule for the 10 year
timber sales.

KIRKPATRICK, JOHN R.* - Forest Supervisor, San Juan National Forest 1983-1988
B.S. Forest Management.

Twenty-five years of experience in Regions 2 and 3 and National Headquarters in Washington, DC.

Provided overall direction and guidance for the Forest planning effort.
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LA MAY, THEODORE W. - Animas District Ranger
B.S. Timber Management.

Twenty-nine years as a District Ranger. Thirty-four years total in Region 2.

Developed management concerns as a member of the management team; organized and conduct
ed District level of public involvement; directed alternative allocations for the Animas District.

LILLIE, ROBERT M. - Primary Staff Officer-8ervices
B.S. Forest Management.

Thirty-one years experience with the Forest Service in Regions 2, 4, Intermountain and Southern
Forest Experiment Stations.

Had primary responsibility for coordinating Soil, Water, Air, Recreation, Wilderness and Minerals
information.

MATLOCK, GARY M. - Forest Archaeologist
B.A. Archaeology

Ten years experience with National Park Service, SW Region. Seven years experience with Bureau
of Land Management, Alaska & Colorado. Four years experience with Forest Service, Region 2

Had primary responsibility for assessing Cultural Resource impacts on alternatives.

NEWLIN, ROBERT P. - Forest Resource Staff Officer
BA Forestry.

Thirty-two years experience with the Forest Service in Region 2, eleven years as a ranger.

Member of Forest Management Team; helped formulate management concerns; provided direction
for input of resource specialists.

OLSON, SUZANNE L. - Public Affairs Officer, Siskiyou N. F., BA English

Eight years experience with the Forest Service on two National Forests in Region 2 and one National
Forest in Region 6.

Edited text and developed computer graphics for the Final SEIS and Amendment.

OSTERGAARD, RICHARD F. - Forest Landscape Architect

Twenty years experience on seven National Forests, in five different regions.

Provided input and review on visual (scenic) resource management.

PECK, PAUL H. - District Ranger, Mancos Ranger District
B.S. Outdoor Recreation Management, post graduate studies in Forest Management.

Sixteen years experience with the Forest Service on four National Forests in Region 2.

Developed management concerns as a member of the management team; organized and conduct
ed District level of public involvement; directed alternative allocations for the Mancos District.
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POWERS, JAMES T. - Forest Planner
B.S. Forest Products; M.S. Forest Resource Management

Ten years Forest Service experience in land management planning, recreation, and special uses
management.

Directed development of the Supplemental Environmental Impact Statement and Forest Plan
Amendment. Conducted timber demand and supply analysis and timberland financial analysis.
Developed Version 2 FORPLAN Model.

QUENOY, JOHN H. - Engineering Staff Officer
B.S. Civil Engineering.

Twenty-three years experience in the Forest Service in Regions 1 and 2.

Provided direction, guidance, for road related analysis.

QUINTANA, NEOMA C. - Computer Assistant

Five years experience on the San Juan National Forest.

Primary responsibility for electronic systems used to format, edit, and produce the environmental
documents.

REDDERS, JEFF - Soil Scientist
B.S. Natural Resources

Twelve years experience in Regions 2, 9 and 3.

Provided soils resource management information in the development of the final documents.

RIBERA, J. MAURICIO * - Civil Engineer
BA Mathematics.

Nineteen years in Regions 2, 3, and 6.

Provided engineering information needed to evaluate the various alternatives.

SALAZAR, REYNALDO F. - Forest Administrative Officer
MA - Philosophy, BBA, BSEE.

Electronics Engineer, LTV Corporation, 13 years.

Eighteen years experience with Forest Service as Personnel Officer, Budget & Accounting Officer,
and Administrative Officer. Primary responsibility for the Business Administration functions for the
San Juan National Forest.

SAMUEL A. SCANGA - Pagosa District Ranger
B.S. Forest-Range Management.

(

c

Thirty years Forest Service experience. Three years experience as Recreation and Lands Staff on C···
a Ranger District and seventeen years as District Ranger.
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Developed management concerns as a member ofthe managementteam; organized and conduct
ed District level of public involvement; directed alternative allocations for the Pagosa District.

SEXTON, WILLIAM T. - Forest Supervisor
B.S Soils Science, MPA, PhD.

Sixteen years of experience with FS in Regions 1, 2, 3, 10, and Washington Office.

Provided overall direction and guidance for the Forest planning effort.

SEIDLE, HELEN - Secretary to Forest Supervisor

Fifteen years of experience on the San Juan.

Typing and editing of final documents.

SHAFER, JAMES A. - Forester
B.S. Forest Management.

Fifteen years experience in Region 2.

Responsible for data base management and identnication of the suitable timber base.

STORY, MARK T. * - Forest Hydrologist
B.S. Wildlife Management, M.S. Watershed Management.

Sixteen years of hydrologic experience in Regions 2 and 3.

Produced water yield quantifications, analysis of demand for water yield, and assessment of water
yield increase potential.

STRANSKY, LAURA M. - Biological Technician
B.A. Biology.

Eleven years with the Forest Service in Region 2. Background experience in timber inventory,
reforestation, planning, public information, planning and timber data base work.

Assisted with mapping and data base information.

WERNER, WALTER D. - Recreation Staff Specialist
BA Forest Recreation

Twenty-six years of Forest Service experience on various forests and three years as a program
auditor with Office of Inspector General of the U.S. Department of Agriculture.

Provided outdoor recreation information and review.

* - Indicates person is no longer assigned to the San Juan National Forest.
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CHAPTER VI
CONSULTATION WITH OTHERS AND LIST OF AGENCIES,

ORGANIZATIONS AND INDIVIDUALS TO WHOM
COPIES OF THE STATEMENT ARE SENT

OVERVIEW

This chapter describes our efforts to involve and consult with individuals and organizations during the
formulation of the proposed amendment and draft Supplemental Environmental Impact Statement (SEIS).
It also summarizes and responds to comments received during the formal 90-day public comment period
for the proposed amendment and draft SEIS.

The first section of this chapter, 'Consultation with Others' describes the public involvement efforts
undertaken throughout the planning effort, and summarizes the number, type and general content of the
responses received on the proposed amendment and draft SEIS. The second section, 'Public Comments
on the Draft Amendment and Forest Service Responses,' contains individual comments extracted from the
letters and oral comments received. These are organized by resource element and each comment, or
series of similar comments, is followed by a Forest Service response. As a cross-reference, Table VI-1 at
the end of the comment and response portion, ties each respondent to the comments so that an individual
may easily find our response to his or her concerns.

We reproduced letters from government agencies and elected officials in their entirety, with responses to
points raised appearing as parallel text. This was done in accordance with Forest Service policy, and does
not imply that we place less importance on comments received from non-government individuals and firms.

All respondents are alphabetically listed in a final table, Table VI-2.

CONSULTATION WITH OTHERS

Summary of Public Participation Activities

We began an active program of public involvement and consultation with organizations; local, state and
federal government agencies; and other groups and individuals when the planning effort was initiated in
1987. We also surveyed Forest employees for management concerns. .

In 1988, the Forest Supervisor requested that key individuals, organizations and agencies review and
comment on the results of the preliminary planning actions. Following distribution of Planning Action #4
-- Analysis of the Management Situation, (AMS) members of the Forest interdisciplinary planning team met
for a series of meetings in March and April of 1988, with representatives of the timber industry and
environmental organizations and with local timber operators to discuss comments and concerns regarding
the AMS, timber demand and supply analysis, Stage II Financial Analysis, and the analysis of timber cost
reduction/revenue enhancement measures. We subsequently incorporated their comments and sugges
tions into the draft SEIS and proposed amendment.

In the spring of 1988, the Forest Planning Team began developing a preliminary range of alternatives to
be considered. Public involvement was intensified. Meetings with interested groups, organizations, and
government agencies were held.

Then from June through October, 1988, the Forest Supervisor and staff conducted a four-month series of
discussions with representatives of timber industry and several environmental groups on the issues and
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possibly identifying an agreement alternative. As a product of,these meetings, the alternatives analyzed C
in the draft SEIS were developed. '

During,theperiod January through June 1989, we ~ept the same organizations and ,individuals apprised
of our progress througn a series of additional meetings and cpr~espondenceto r!lview and comment on
the resu~s of analysis and preliminary drafts of the draft SEIS, ,

Public involvement and,consu~ation reached a peak with the publication of the proposed amendment and
draft SEIS in late November 01.1989. The formal90.day commentperiod opened December 15, 1989, and
ended March 15, 1990. Copies olthe summary, propos~d amendment, and draft SEIS were sent to Federal
agencies, including the U.S. Environmental Protection Agency, U.S. Department of the Interior, National
Park Service, Bureau of Land Management, Bureau of Reclamation; the U.S. Department of Agriculture,
Soil Conservation Service; and Untted States Senators and Representatives from Colorado.

Copies of the documents were provided to Colorado State agenci!ls thro1l9h the State Clearing House,
and directly to those State agencies requesting them. Local government units, such as county commis·
sioners of the counties containing lands of tne San JuanNational Forest, city councils of towns and cities
in the area, regional planning units, and the Tribal Councils of the Southern Ute and Ute Mountain Ute
Tribes also received copies.

We distributed over 280 copies of the proposed amendment ,and draft SEIS during the comment period.
We sent news releases to newspapers, television and radio outlets in the area olthe Forest, and held open
houses at all District Offices. Approximately 90 people attended these meetings. In addition, many discus·
sions between Forest officers and individuals took place through normal business contacts. Finally, in
-March, 1990, we held meetings individually with many olthe participa(\ts of the 1988 negotiation meetings
to solicit ,comments and concerns regarding the proposed amendment and draft SEIS, prior to their C
submitting formal wrttten comment on the proposal.

Through this intensive public information and involvement effort we attempted to aid public understanding
of our proposal and to prompt comments.about the change in management direction contained in the
proposed ,amendment, The public comment period also served as a means of rechecking public issues
and management- concerns and,as a means of gauging overall public reaction to the proposal. While many
of the issues originally documented were clarified and expanded, no new issues were raised.

We received a total of 189 letters from individuals, organizations, companies, and Federal, State, and local
government agencies. As described in the next section, comments addressed the specifics of the pro·
posed amendment, the other alternatives, environmental,colC\sequepces olthe proposed amendment, the
process and assumptions used to d~velop and analyze the alternatives, and proposed management of
specific areas of the Forest These comments were used in revising the proposed amendment and draft
SEIS. Subsequent sections of this chapter summarize those comments received, respond to them, and
identify which portions of the proposed amendment,and EIS were changed in response to comments.
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SUMMARY OF THE ANALYSIS OF COMMENTS RECEIVED ON THE PROPOSED AMENDMENT AND
DRAFT SEIS

After the comment period closed on March 15, 1990, we analyzed the 189 letters we had received. In some
cases we aggregated similar comments; other comments were unique and were left to stand alone. We
then responded to the comments, and made appropriate changes to the proposed amendment or draft
SEIS where needed to adjust alternatives and the analysis, or based on a need to clarify portions of the
documents. In some cases we made no change and reasons why are given. We ,did not respond to
opinions of preference, but they were considered in the analysis of comments. These comments and the
accompanying responses are found in the 'following section of this chapter.

Major areas of substantive comment both pro or con, were:

the level of timber harvest in the proposed amendment,
the below-cost timber sale situation,
the range of alternatives, and
the environmental consequences of timber harVest.

We also collected demographic information from the letters to determine what kinds of agencies, individu
,als and groups responded, and where they were located. Individuals represented 70 percent of the
respondents; timber interests, 15 percent; conservation organizations, 3 percent; government agencies,
,10 percent; and business/commercial and trade organizations combined represented 2 percent.

Interest was high within Colorado but outside of the immediate economic impact area; with 68 percent of
'the responses from the City of Telluride in San Miguel County. Twenty percent of the responses came from
within the five counties most immediately affected -- Archuleta, Dolores,' La Plata;' Montezuma, and San
Juan. A total of 12 percent of the respondents were from out-of-State.

Two groups of responses from individuals shared enough substance and tone to be characterized as
being orchestrated by particular groups or individuals. A large percentage of responses from the Telluride
area included a fairly consistent list of concerns including a request that the Forest Service establish an
exclusionary zone of timber harvest for an area extending from the town of' Rico north to the Forest
boundary. Several of these comments mentioned an affiliation with the Sheep Mountain Alliance, Colorado
Mountain Club or Colorado Environmental Coalition. I

The second group of related responses were from firms involved in timber and wood products manufactur
ing who shared a concern that timber sale'leveis not be reduced, and that the proposed level was not
sufficient to meet demand.

Most olthe conservation groups or individuals affiliated with the groupspreferred the level oltimber harvest
proposed in Alternative H2 but objected to the silvicultural practices in that alternative. Those with timber
industry affiliations generally preferred Alternative H6. Some respondents, including the Colorado State
Division of Natural Resources, endorsed Alternative H5 _. the proposed amendment. Most respondents,
however, did not mention a preferred alternative.
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PUBLIC COMMENTS ON THE DRAFT EIS AND FOREST SERVICE RESPONSES

Purpose and Value of Public Input

We sometimes receive inquiries about the value and purpose of public input. Some respondents believe
that the Forest Service makes decisions about public lands without considering citizen's opinions. Other
respondents fett that the Forest Service should 'count votes' and make decisions based on the number
of letters and statements received on an issue.

How (joes the Forest Service use public input in making decisions?

Forest Service decisions are based on five factors: (1) the law, (2) technical information, (3) resource
capability, (4) professional judgement, and (5) public input. Public input enters into the decision making
process when there is room for interpretation in any ofthe firstfour factors. Public input, for example, would
not be a factor inciting a violator of Federal regulations, but it does influence decisions about emphasizing
one use versus another.

Our use of public comment is not merelt a vote-counting process, ·however. The decision maker must
consider each comment against legal, technical, and professional judgement constraints.

(

We treated comments about the proposed amendment or SEIS in the following way. Comments offering
technical· corrections or pointing out inconsistencies have· been used to revise the final documents.
Comments resulting from misunderstanding indicate areas where the proposed Plan or SEIS needed
clarification, and corrections were made. Another type of comment requested clarification or questioned
some part of the analysis. These requests are clarified or answered in the Response to Comments section.
Many comments called for adjustments to the text. Comments suggesting changes in the proposed C··
amendment of Forest Plan direction, outputs and land use allocations were carefully considered by the.
Forest's management team. Some of this input was adopted. Also, where feasible and appropriate, we
changed management area direction in specific areas in response to comments. We have indicated in the
Responses to Comments section where suggested changes were adopted.

In portions of the final SEIS where substantial changes have been made, these chang13s are noted in a
discussion entitled 'Summary of Changes Since the Draft Environmental Impact Statement.' These sum
maries are found in Chapter I of the EIS, forthe entire document, and at the beginning of individual sections
in Chapters II, III and IV of the EIS.

Comments expressing a need to change our proposed dire.ction are the most important to the individual
respondents and are. the most difficutt to address. In some cases, we were able to respond to comments.
However many comments requesting changes in the proposed amendment did not result in any change.
It is probably this fact which leads people to think that the Forest Service is unresponsive to their opinions.
Individual respondents who have taken the trouble to comment and look in -vain for responsive changes
naturally feel frustrated and resentful.

There are several reasons why a suggested change is not possible. First, it may be beyond Forest Service
jurisdiction or legal bounds. Second, a suggested change may be beyond the scope of the amendment.
Specific road closures, for example, or standards for cutting up slash left after a timber sale, are too detailed
foTdiscussion in the SEIS. (The SEIS's purpose is to disclose the effects of alternative choices for
amending the timber management provisions of the Forest Plan). We have retained these comments so
the District Ranger or Forest Supervisor may use these detailed suggestions when planning specific
programs or projects. Finally, any suggested change must be considered in light of other comments on
the same subject, as well as all the needs and uses of the National Forest.
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There are unspoken and unwritten comments. People who visit the Forest each summer have certain
expectations about the goods and services the National Forests should provide, and also have expecta
tions about the way the Forest should look. Some individuals express their opinions or needs for the
National Forest by the ways in which they use the Forest -- for instance, grazing, hiking, firewood gathering,
hunting, or watching wildlife.

MuRiple use management means compromise. Not only does one resource use have to yield a little so that
another is available, but each user of the National Forest has to yield a little, too, so that others can be
accommodated.

Comments from the Public

The remainder of this section is devoted to substantive comments on the proposed Plan and draft SEIS.
and the responses to those comments. We have combined comments that expressed similar concerns and
answered them with a single response, rather than answering the same concern numerous times.

The comments are organized by resource inthe format shown directly below. Each comment appears with
a subject and number:

SUBJECT (number) •• Brief summary of comment. Information on affiliations of respondents who
shared the concern.

Public comment (actual quotation)

Next similar public comment

Forest Service Response:
(bold type), _

A single subject number may have a series of representative comments and responses in order to capture
all the aspects of public concern that were expressed.

Immediately following this section is an alphabetical listing of respondents, along wtth a number which
indicates the order in which the letters were received. A second table displays the comments attributable
to each letter. Many respondents will find answers to their comments incorporated in revisions or additions
to the documents. Where this has occurred, a reference to the location of the modification is provided in
the response.
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Comments are grouped under the following headings:
Page

Old Growth/Biodiversity/Ecosystem Preservation VI-7

Timber VI-7

Watershed/Soils .....•.................................................. VI-43

Recreation . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VI-52

Wildlife .................•. ' VI-54

Range ' VI-60

Road Construction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VI-61

Unroaded Areas VI-64

Presentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VI-68

Financial Analysis VI-71

Visual Quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VI-83

Pest Management VI·83 C,
Development of Atternatives .. . . . . . . . . . . • . . :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VI-84

COMMENTS

OLD GROWTH/BIODIVERSITY/ECOSYSTEM PRESERVATION #1. (RESPONDENTS MOST FRE·
QUENTLY LINKED THESE CONCERNS) •• Concern was expressed that Forest managers protect old
growth and biodiversity. These concerns were expressed by Eighty-seven respondents. Seven came
from 'Individuals associated with environmental organizations. Seventy-eight of the respondents
expressed no affiliation with organization or business. Two were official responses from government
entitles. Twenty-one respondents specifically asked to see maps of old growth areas.

'I use logs from this forest, and they're essential to my business... lt doesn't take long working
wilh logs in this way to see each one as an individual, unique thing of beauty and value. In
a similar way, I can sometimes quiet myself enough when I walk through a living forest to
begin to see each tree as an individual thing of great and lasting worth. It requires an effort
not to see logs when one looks at trees, --for someone in this business. These magnificent
forest are far more than the 16gs or the lumber that may be cut out of them. Their value as
wildlife habitat is very important. Recreational values are far more important than boards or
logs and must not be compromised. This region depends heavily on recreation. Any areas
of true old growth that may survive are of inestimable value,' and their preservation should
be given the very highest priority. My intuition is that original stands unaffected by man's
hand--to the extent they exist at all-will prove to have many important unseen values,--if only l'
we can hold on to them long enough to discover these.'
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'No justfficalion in DSEIS, FEIS, or Regional Guidewhy 5 percent is considered an adequate
amount of old growth.'

'No discussion of how Ponderosa pine old growth will be preserved or re-established in areas
of previous cutting and possible regenerative failure.'

'Old growth timber is just now beginning to be studied as to its importance to forest ecosys
tems as a whole. Consequently, there is a paucity of data in this area. FromTable 111-13
(DSEIS) I noticed that there is only 9 percent old growth ponderosa pine and 16 percent
Douglas fir left in the San Juan National Forest. These figures should be increased.'

'It is imperative the Forest Service develop... a universally accepted definition of old growth
forests. The scientific community must be part of this study. The old growth types of concern
in the SJNF include aspen, Douglas fir, spruce-fir, and, particularly, ponderosa pine.'

'[I]t is of urgent importance that old growth be identified and protected in the ponderosaand
Douglas fir/mixed conifer types. Therefore, we request that there be no cutting in old growth
in these timber types until this old growth is inventoried and its function determined... There
is simply no excuse for forcing the model to cut in two species that are financially inefficient
and in which there is only a small amount of old growth remaining.'

'Another concern is the distribution of old growth forest. If it is extremely patchy it will do little
to maintain certain species of wildlife. This is why large tracts of roadless areas should be
preserved and corridors between these tracts maintained.'

Response:
We share your concern for the lack of Information on the condition of old growth on the Forest.
We have Instituted an extensive survey of old growth, beginning with the ponderosa pine type.
Although the Inventory Is not completed, some old .growth may be Identified In areas that have
been subject to past harvests. The Initialsurvey conducted for the supplemental EIS suggests
that much of the old growth will be located In areas that have been assigned to management
emphases other than timber. Part of the old-growth inventory process Is to consider distribu
tions of all age classes of the species.

We recognize the need to carefully consider. previously unattributed old growth values In
determining the appropriate types of actlvitiesJorthese, area,s. Towa~d that end, we hope that
Individuals who are concerned ab.out the future management of .old growth continue to helpus
In Identifying those values. We have been developingworklrig definitions of old growth and
conducting field Identification and verification work with local representatives of environmental
groups. As we continue through the Identification. and inventory process a definition will
solidify. Please see the revised .discussion of old growth In Chapter III of the SEIS, and Chapter
II of the Amendment.

Interim to completing the old growth study, we are ,examining a number of options during the
analysis of Individual projects In potential old growth areas, Including alternatives that defer
harvesting the old growth pine.

'Having viewed aerial photos of n~ylorMesa, for example, and also having seen the defor
estation .left by past clearcuts near treeline on slopes northeast of Slide Mountain, I believe
that the cumulative irnpacts ofpast logging plus planned activities are inacQurately minimized
in the DSEIS. Fragmentation of Late-sl,lccessiqnal forest habitat is not quantified. The analysis
of the cumulative effects of fragmentation of late-successional forest habitat is a topic for

VI-7



long-term scientific study; the DSEIS should acknowledge that this timber program has been
planned in the absence of such scientific data.'

'The discussions in the DSEIS of ecosystem conservation (at 11-61) and old growth (111-15) are
important since they highlight issues raised during public participation in the planning
process. The significance of these large, relatively undisturbed ecosystems and old growth
forests extends far beyond the boundaries of the San Juan National Forest. These are
endangered resources nationally and internationally. Some mention ofthis broader perspec
tive would be appropriate in the DSEIS.·

'The DSEIS projects an increase in old growth or mature forest types on the San Juan
National Forest at IV-85. It is not clear whether this allows forthe probable operation of natural
forces which create early successional stages in stands outside the suitable timber harvest
ing base (wildfire, insects, and disease, among others). These are discussed independently
at IV-64; there needs to be some integration of the discussions of forest-wide successional
stages and natural mortality factors. It seems reasonable to expect that many stands outside
the timber harvesting base will revert to early successional stages as a result of natural events
in the 50-year life of the Forest Plan.'

c

Response:
As part of project level analyses, we have been conducting cumulative effects analysis of our
proposed actions. Although these analyses do not specifically address fragmentation of late
successional forest habitat, they do analyze habitat capability for a broad range of species. Old
growth, as presently Inventoried, Is analyzed to determine if it Is being retained In sufficient (
quantities to meet Forest Plan guidelines. The Regional Office is also addressing questions of
biodiversity as part of the development of new regional guidelines for planning.

We chose not to attempt to quantify the effects of fragmentation because the results and
conclusions would have been speculative at best. There are currently no universally accepted
definitions of what constitutes habitat fragmentation, nor any scientifically accepted methods
for measuring habitat fragmentation. Fragmentation to some means building a road Into a
previously unroaded area regardless of whether the road is closed, or harvesting timber
regardless of harvest method.

t

·In practice, however, the question of whether an activity (or activities) will result In habitat
fragmentation cannot be reduced to simple algorithms. The type and location of timber harvest,
the current vegetation diversity, and past harvest activities are Important variables In determin
Ing the extent and duration of wildlife habitat Impacts. In addition, we must integrate these
considerations with factors such as human disturbance.

We described the history and magnitude of past harvest on the San Juan National Forest on
pages IV-15 and IV-64 of the draft SEIS. These activities, along with other uses of the Forest
have certainly resulted In some Instances of habitat fragmentation. However we have no
scientific basis for assuming that there Is a one to one relationship between acres fragmented
and acres harvested, either in the past or future. Even if such an Impact relationship were valid,
the magnitude of the potential effect would still remain the critical variable of concern. We have
projected that 80 percent of the Forest will remain unharvested, 50 percent of the Forest will
remain unroaded, and that forests in the mature and old-growth stages will continue to Increase
over time (draft SEIS Tables IV-iS, IV-16). A number of large contiguous unroaded areas, In
addition to wilderness and wilderness study areas, will continue to exist and be managed as l-
such into the future (please see General Management Emphases Map In map packet of amend- _
ed Forest Plan). In addition, we will emphasize uneven-aged management. This should provide
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some longer term benefit and advantage to wildlife species that do not thrive In the early
structural stages of forest development.

'Preservation of old growth for the protection of intact ecosystems and biological diversity Is
a problem we face on a worldwide scale. II's hard to feel the connectedness to our world's
industrial growth economies with the destruction of South Americas rain forests. However,
the connected and interconnnectedness is there, just as our local San Juan Forest are a part
of the limited delicate worldwide ecosystem which maintains Itself inside our planets bio
sphere. So much irreversible ignorant destruction has already occurred. However we are no
longer naive, but are responsible to act on the knowledge we have.'

Response:
We fully agree that the future of the resources of the San Juan National Forest are Inseparable
from the fate of all natural resources, worldwide. It Is often difficult to adequately express and
quantify the relationship, but that does not mean that the Forest managers do not recognize the
Importance of the linkages. Historical timber practices on the Forest have resulted In some
landscape alterations that were acceptable at that time but which would be socially unaccept
able by today's standards. As managers we have come to understand the regenerative limita
tions of forest ecosystems, and we have dramatically changed our practices. As new Informa
tion becomes available, we will continue to Improve the management of the resources.

'I insist that the old growth inventory process must be completed before any old stands are
considered for timber harvest...thatthe final EIS contain maps of old growth, important winter
range and of identified unstable watersheds and watersheds proposed for timber entry.'

'Approximately 150 acres of old growth Ponderosa would be logged per year out of an initial
base of only some 50,000 acres forestwide! Presumably most would be in unroaded areas.
Again, due to the limited remaining amount, why cut any?'

Response:
We expect to complete the Inventory and mapping for the ponderosa pine old growth by the
end of 1991. Several timber sales are scheduled in the interim within ponderosa pine stands.
The environmental analysis for each of the sales will address the old growth issue and consider
an alternative that avoids harvest of trees that meet the current working definition for old growth
ponderosa pine. The final amendment contains maps of winter range, critical watersheds, and
the locations of proposed sales. When we complete the old growth Inventory, maps of the
distribution of each of the species will be available to the public and used In the Individual
timber sale project analyses.

'Location is also important for spruce-fir old growth, which is undoubtably much more
abundant than Ponderosa and Douglas fir/mixed conifer. There may be blocks of spruce-fir
old growth several hundred acres in size in the Weminuche Wilderness and in other locations.
But smaller, more isolated patches may be very important to a certain species of wildlife.'

Response:
We agree that the distribution of ecotypes is a vital consideration In preparing management
direction. Research Is continually providing updated information on the needs of various
species. As the information becomes available we incorporate It Into management decisions.
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OLD GROWTH/SIODIVERSITY/ECOSYSTEMPRESERVATION #2. (RESPONDENTS MOST FRE- C
QUENTLY LINKED THESE CONCERNS) -- Several respondents requested thsUhe analysis better
address Integrated ecosystems. These'concerns were expressed by thirty respondents. Five came
from Individuals associated with environmental organizations. Twenty-five of the respondents ex-
pressed no affiliation with organization or busineSs.

. 'Now, we're not just talking old trees, we're talking whole ecosystems of often unique flora
& fauna because forest groves of 400 year-old spruce fir are self-regulating systems involving
complex interactions of soil, microbes, rodents, grasses, bushes, tress, critters, etc.'

Related to the concern with old growth is the issue of the impact of the proposed logging on
ecosystem diversity. There' is not discussion of the expected impacts in the proposed
amendment-only the very limited mention of vertical and horizontal diversity. These concepts
are only one small factor in ecosystem diversity. Some sort of more integrative look at the
impacts on ecosystem diversity is needed.

'Instead ofecosystem diversity, the DSEIS concentrates on the narrow concepts of horizontal
and vertical diversity. It is easy to look from any point within a forest containing tall trees and
say there is a lack Of horizontal diversity. But this ignores the fact that there is often a great
deal of diversity within a stand. Numerous small openings, a variety of tree species and sizes
and a varied ground cover make these stands very diverse. They are often self-regenerating

. ecosystems.'

'The diversity is important and so are the remaining intact ecosystems. To date no studies
have been undertaken to adequately evaluate the importance of these biologic units. There-
fore, as with old growth, insufficientinformation is available to conclude is it in the best interest -
of the nation to harvest timber ·in these areas.' ( _

'[T]he amendment should include an inventory of ecosystem diversity. This goes beyond OG
and should include: lands already logged, grazed, mined, and subjected to disturbance.
Before further logging on the forest continues, a well-researched baseline of the following
conditions must be created: ecosystems, sedimentation· rates and quant~ies, plant and
animal popUlation levels and their mortality, regeneration conditions on previous cuts, and
the ability·of an increasingly fragmented forest to support the biological diversity that is
necessary to ~s health.'

Response:·
Much Information Is needed on all aspects of the human Interaction with the environment to
determine the true long range benefits and consequences of all our actions. The Forest staff
Is committed to using the best available Information to guide our management practices. The
research branch' Of the Forest Service Is currently addressing questions of the Interrelated
systems within the various biological communities.

In the Interim, we continue to rely on our professional knowledge and experience In managing
the San Juan NF. We have gone through a number of discrete periods In which the Forest's
management emphasis has'changed measurably. We have learned from the 1950's and 60's
when clearcuttlng was emphasized. Since 1970 we have emphasized different sllvlcultural
methods, and 'as we enter the 1990's we continue to change our management to practices that
more closely approximate natural vegetative processes. We continue to learn what works best.

c
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Much of the baseline Information we refer to was collected by .the Forest Service or by
cooperating agencies and was used to.tormulate the Land and Resource Management Plan. As,
new and better Information becomes available we will Integrate It Into Plan amendments.

'An overview ofthe situation does not rev.eal people/jobs/profit/progress versus some trees/&
romantic tree huggers, but an increasing awareness of the integration and interdependence
of all life forms, only one of which is humankind and its need for an adequate income.
Humankind also needs to be surrounded by entire diverse healthy ecosystems.'

Response:
We agree that the Issues have been highly simplified In much of the media coverage and
discussions among concerned Individuals..Mushroomlng populations,. the Increasing de
mands for building products and biodegradable forest products, social and psychological
Impacts of unemployment, Increasing development, .and the resulting Increased need for
wildland opportunities, are additional competing forces for limited resources. Striking a bal·
ance to meet the very real human needs, on a sustained basis, while prOViding for the viability
of all species Is a challenge that requires the continued efforts of resource managers, research,
and public efforts to keep us all sensitive and knowledgeable regarding the Impacts of our
actions.

'The statement that harvesting spruce-fir in large monotonic tracts and harvesting aspen to
perpetuate the species has created 'more diversity in the Forest ecosystems' (p.IV-20) is
without foundation. The statement about spruce-fir relates only to visual diversity with no
analysis of impacts to interior plant and animal species that may depend on the large
monotonic tracts. The statement about aspen does not identify those specific, tracts which
can not reproduce themselves without fire, avalanche or cutting. Only about 1/3 of aspen fall
into that category.'

Response:
To put this statement In the proper perspective, we meant to say that harvesting has added
'some' structural diversity to large monotonic tracts. The results of the Individual diversity unit
analyses In Appendix E Identify site specific instances where diversity may be Increased,
decreased, or unChanged by timber harvest.

Any statement of the nature of the one contested is judgemental. There is no unbiased algo
rithm that provides the final, uncontested word on diversity. We have examined the data and
the results suggestio us that diversity will be affected In.certain ways by timber harvest. We
did not Intend for our conclusions to be an attempt to advocate or Impugn commercial.timber
harvest. Rather our statements are objective descriptions of the past and future effects of
timber harvest on diversity. Absolute statements to the effect that timber harvesting would
always be detrimental or always beneficial to diversity would be equally without foundation.

'The Forest refuses to recognize this: 'treatment of [unbroken mature stands) through
even-aged management techniques make (sic);it possible to maintain and increase the
inherent variability offorest stands, they become more horizontally diverse' (DSEIS p.IV-25).'

'Pushing roads further into the backcountry and· cutting more timber does not increase
diversity.'

'Ironically, the Forest Service promotes the lack of diversity it seems to be so afraid of. The
shelterwood method regenerates an even-aged stand, yet diversity in tree populations is

VI - 11



thought to buffer against losses due to disease, insects and climatic factors (DSEIS p. IV-25). f.
Even-aged stands are much more susceptible to these factors.' "

'According to the DSEIS late successional species will decline in all decades.under the
proposal (S-6 DEIS and 11-45 DSEIS). These are the species that need the protective interior
hab~at. These species are a significant measure of biological diversity. Table 11-9. p. 11-45 is
deceptive and should be changed. The percent of change relates to the current plan which
has a significant impact on late successional species. To say that the effect of An. H-5 is
pos~ive because there is slightly less of an impact is very misleading.'

Response:
Let us first point out that late successional wildlife species and Interior species are not
necessarily synonymous.

We have removed the misleading table from the final SEIS. The table projected a 2.3 percent
reduction In habitat for wildlife species dependent upon the late structural stages of forest
development. The source of potential confusion was the comparison of Alternative H5 to
Alternative H1.

The draft SEIS did not state that Alternative H5 would have a positive effect on late successional
wildlife Indicator species. The vegetation and wildlife and fish consequences section of Chap
ter IV concluded that habitat capability for late successional Indicator species would decrease
slightly In areas where harvest Is actually planned.

'We insist that, consistent with the USFS's position statement, that the San Juan Forest Plan c_
'develop and implement silvicultural practices to maintain or establish desired old growth
values, and explore the concept of ecosystem management on a landscape basis.'

Response:
In the final amendment, we have revised the sllvlcultural direction to allow more fleXibility In the
selection of appropriate sllvlcultural methods for harvests •• uneven-aged management Is
emphasized. The amended Forest Direction for silviculture emphasizes the Importance of
establishing a desired future condition for management areas based on the principles of
landscape ecosystem management. Please see Chapter III of the amendment.

OLD GROWTH/BIODIVERSITY/ECOSYSTEM PRESERVATION #3. (RESPONDENTS MOST FRE·
QUENTLY LINKED THESE CONCERNS) •• This comment was received from one Individual.

'You will need to document the true costs of destroying the natural quality of currently
unroaded areas by calculating the cost of restoring these areas to pre-disturbance conditions
based on the proposed level of ecosystem destruction. As a high altitude reclamation
specialist I will review your calculations and projections and let you know if you are on the
right track, In the near future we will be thinking in terms of wilderness restoration and
ecosystem rehabilitation rather than pure commodity outputs as is the favored program you
seem to embrace. These calculations will provide a way to actually show the true cost of your
planned destruction of the last unroaded non-wilderness on your forest and allow the public
to make the correct decisions. In general you will find that the cost of restoring ecosystems
will range anywhere from 10 to over 100 times as much as the value of the commodities you
plan to extract from roadless areas.' ( .
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Response:
Only a very small portion of the unroaded areas will be roaded for resource management
purposes. We have substantially expanded the analysis and discussions of roadless areas In
Chapters III, IV, and have added Appendix F to the final SEIS. Appendix F provides an exhaus
tive discussion of how past management activities and the alternatives affect Individual unroad
ed areas. We will continue to manage a large percentage of unroadedareasthat do not have
wilderness designation to provide additional undisturbed areas for wildlife habitat and primitive
experiences.

In order for an area to be considered for a timber sale, site specific environmental analysis has
demonstrated that the benefits of the sale outweigh the costs. The analysis would aiso neces
sarily show that the environmental effects of the sale, after mitigation, are acceptable. Calculat
ing the c.ost of returning the project area to Its pre-harvest condition would be Incorrect since
the actual practice of replicating pre-harvest conditions would not be consistent with the
management direction and desired future condition for the harvested area.

OLD GROWTH/BIODIVERSITY/ECOSYSTEM PRESERVATION #4. (RESPONDENTS MOST FRE
QUENTLY LINKED THESE CONCERNS) -- Several environmental organizatlons,and one Individual
questioned the 150 year basis for old growth designation.

'The PA and DSEIS lump all tree stands on the Forest 150year old and older into a mature/old
growth category. This does not allow for a distinction between mature stands and old growth
stands... This difference can be important. Failing to to distinguish between these two types
of stands would allow old growth valuable for a certain wildlife population to be cut while the
inventory would still show Sufficient acreage of older trees.... Except for aspen, mosttrees on
the San Juan National Forest are not mature at 150 years; mariy are not even close! The
inventory should have 150, 200, 250 and 300+ age categories. These can be used with the
definitions Of old growth... to locate old growth and potential old growth on the ground. This
will aid in determining which stands are mature but do not exhibit old growth characteristics,
and which stands are valuable old growth deserving of protection.'

'We are lucky that we still have a chance to preserve some old growth ecosystem.for future
generations here. Is that a concern of yours? Attempting to identify 'old growth' by categoriz
ing a tree as 150 years old or older is not sufficient. Attributing a number of years to a tree's
life does nothing to define or place a value on the surrounding ecosystem. Have you
conducted an extensive study to learn what will be lost when 'overmature' stands of trees are
'harvested'? I hope you intend to do so before you allow southwest Colorado's natural
heritage to be destroyed.'

'-,

Response:
We are currently working with Interested organizations and Individuals to refine the definition
of old growth, to consider additional attributes and to allow for species variations. An Inventory
of ponderosa pine Is being conducted, and Inventories of the other species are scheduled. The
final SEIS addresses the effects of old growth harvest on biological diversity and wildlife. (See
Chapter IV,sections addressing Vegetation, Biological Diversity, and Wildlife.)

OLD GROWTH/BIODIVERSITY/ECOSYSTEM PRESERVATION #5. (RESPONDENTS MOST FRE·
QUENTLY LINKED THESE CONCERNS) •• Several timber industry representatives were concerned
about the effects of old growth management on suitable timberlands.
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'Since only 20 percent of the timberlands on the Forest are scheduled for timber manage- (
ment, the 5 percent old growth to meet diversity objectives (Standard and Guideline ADO 01 c.) ~_

should not be from su~able timberlands.'

'Direction included in most of the Management Area prescriptions states that 'Within spruce
fir sale areas on pine martin habitat, retain at lease 10 percent of the area in old growth timber
(200+ years) with a canopy closure greater than 30 percent.'Given that only 21 percent of
the spruce fir component on the Forest is to be managed for timber production, this direction
should not apply to su~able timberlands.'

Response:
We feel, until the data demonstrates otherwise, that the current standards and guidelines for
retention are necessary to assure the desired Interspersion of old growth. Exceptions for
spruce-fir would be Inappropriate.

We will further refine the old growth objectives and management options for each species as
part of the old growth Inventory project currently under way. At present, we can not determine
exactly how much of the suitable acreage will be affected, or In what way.

TIMBER 1 -- Several respondents were concerned that the Allowable Sale Quantity (ASQ) In the
proposed amendment would not meet user or Forest needs. Some perceived a reduction In the levels
of timber harvest, affecting the economy, commodity supply, and the health of the forested lands.
These concerns were expressed by twenty-four respondents. Nineteen came from Individuals and
families associated with the local timber Industry. Two were official responses from timber organlza- (_
tions and three were from local governments. ~

'We have been informed ... that the allotment of aspen trees to be cut in your area may be
cut back SUbstantially. Our plant manufactures ag pads for the boxes in which approximately
twenty million of the nation's table grapes are shipped from the grower to the consumer. Our
pads are manufactured using wood excelsior as the padding material to protect the fruit.
Since...~ has superior expansion properties and it has no odor that can be transmitted to the
fruitwe would certainly appreciate it if you would consider notcutting the allotment on the
harvest of aspen trees.'

Response:
The Forest Plan amendment Includes 6 million board feet of aspen as part of the planned
allowable sale quantity. This does not reduce aspen supply but maintains supply at about
current 1980 to 1990 levels.

In 1990 aspen purchasers processed over seven million board of aspen from the San Juan NF.
The demand for their unique products has apparently Increased measurably. They have been
able to Increase their production by continuing to purchase all available aspen sold on the San
Juan NF and. by augmenting .their raw material needs by making purchases from private
timberland owners, and from the States of Colorado and Utah. We recognize that, at current
prices, the quantity of aspen demanded exceeds the amount we propose to supply.

'Your demand analysis is very localized in scope and fails to take even a cursory look at the
regional and national supply which has a substantial effect on your local area. The national
demand for wood products, as estimated by your agency, shows a steady increase over the
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next SO years, this Combined with the specter of ever more constrained supplies due to
over-reaction to environmental concerns is ~ertain 'to increase demand at your local level.'

"The way I understand the new Amendment, it says the demand for timber is down. I know
for a fact that Stone Forest ProdOcts and Duke city of New Mexico is lookingto purchase more
timber from the San Juan National Foresl.Wolf Creek Industries is also improving their mill
so they will need more volurne. I think that yolume should go up, not dowit'

Response:
The Intent of the demand analysis Is to Identify and quantify those factors (variables) which are
thought to be determinants of local demand. These factors Include local and non·local (exoge
nous) variables. In fact; one crltlcahiarlable In the local market model Is the variable that
describes the effects of reglonal/natlonal market Influences onlocal demand. The studyproce·
dures are described In detail beginning on page B·164 tif the 'draft SEIS.' .

The demand discussion In the EIS liddresses the 'derived demand' for stumpage and traces
from consumer demand for finIshed products through Intermediate stages of 'production to the
stumpage market In a three sector market 'model. The variable'ln the' demand equation that
describes this explicit linkage between the product and stumpage markets Is the index of
product price (page 111·24 and B·165, draft SEIS). Product price drives the system, but Is not
derived by the system. e>'n page B.165of the draft SEIS we describe how the variable affects
local stumpage demand. Allotller things being equal, If end prOducfprlce Increases; demand
for stumpage Increases, and vice versa. . .

Since the demand for stumpage Is derived from larger rnarket Interactions, any projection of
future demand would also have to focus on projections of regional and national market perfor.
mance and their effects on the local stumpage market. These assumed market linkages and
future demand projections ,are described on pages 111-26 and 111·27 and In greater detail on
pages 11·99 through 11·103 of the 'draft SEIS.

The draft SEIS does not describe demand as 'being down, unless the currenfperlod Is com·
pared to the 1960's and 1970's. We Ilave updated the dernandto account for the Increase In
timber demand that has occurred since 1987.The change In demand!s noted In Chapters II (pp
11·82 through 88) and III (pp 111-40 through 43) of the final SEIS and the effects of the demand
shift are reflected In the analysis results and discussions In Chapter II of the final SEIS.

'If we are not allowed to harvest the timber in the forests, how can the forests be kept healthy
and beautiful? When trees are not harvested when they are mature they will eventually rot
or decay arid fall over where as they;lIlose their value as a merchantible tree. Also, the older,
mature trees don't use upthe carbon dioxide out of the air as much as ayoungertreeto help
the condition of our ozone layer.'

Response
We feel tllat a healthy,well managed ecosystem Is One which provides an environmentally
sensitive balance of Illgh quality goods and 'Services to the public In a sustainable manner. It
also features ecologicaldiversity, which Includes'areas where natural processes dominate and
areas where timber harvest may Influence the cou!se of natural processes.

'Harvesting is crucial to prOduction. The best places to'hunt & fish are in previously harvested
sections. Big game animals a by-product draws millions of dollars to use for all purposes.
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Response:
Harvesting of timber on the San Juan NF generally Is not In areas where there are suitable
fisheries; aRhough, access routes to timber sales may pass fishable stream courses, providing
additional fishing opportunity. Timber harvest generally cannot be related to the Improvement
of fisheries. It Is Important to mitigate potential damage to fisheries by carefully locating and
designing timber sales to mitigate riparian Impacts.

Hunter success and quality of experience Is often linked to the opportunity to disperse. Since
most of the transportation system on the Forest was developed through the timber harvest
program, Increased access has benefited the hunters.

Harvesting, like wildfire, can create forests of different successional stages. Big game favor
forests of a wide variety of successional stages, as long as there Is also enough solitude and
hiding cover. However, the size and health of big game herds Is primarily dependent on winter
range conditions and favorable winter conditions, and only one percent of the timber sales
program Is In the winter range areas.

'The ASQ calculation is incomplete, as the potential ASQ from suitable timberlands was not
calculated. Instead, a preferred ASQ level and suitable timberlands were selected indepen
dently, and Alternative H-5 analyzed only the capability of the suitable acreage to supply the
predetermined ASQ level.'

'Among the alternatives which should be studied are capability above the proposed ASQ
level from suitable timberlands, inclusion of additional acres classified as tentatively suitable,
or addition of lands over 35 percent slope which are accessible from existing roads. The latter
could be included as non-interchangeable volumes.'

'Of the atternatives analyzed, we recommend selection of Alternative H6. This alternative will
meet the raw material requirements of current timber processing capacity and ensure the
opportunity for on-going industry expansion or demand from off-Forest purChasers.'

'The existing Plan was implemented only after a lengthy and costly study and public input
and agreement by all parties involved. This Plan represents a public commitment by the
Forest Service, business and families depend on that commitment and money has already
been spent and invested on that basis! It might be a different story if the forest could not
supply the current 41 MMBF ASQ, but there is no doubt that it can.'

Response:
The manner In which the suitable timberlands were determined was a function of each of the
Individual alternatives. As a common base to draw from, we identified 911,000 acres of tenta
tively suited timber lands. We then developed alternatives with different goals and objectives,
and each requiring a different suitable timber base to sustain the alternative's objectives. For
example, Alternative H2 In the draft SEIS was designed to obtain the greatest net financial
return to the timber program. To achieve this goal we derived 13.2 MMBF as the level of timber
sales that maximized net revenues. The volume of harvest was not preset, but was determined
by the analysis. After deriving the harvesting objective, we mapped the amount and location of
suitable timber lands which best sustained this long range program over time. The suitable
timber lands for Alternative H2 did not Include aspen or ponderosa pine but contained the
spruce-fir and Douglas fir/mixed conifer acreage as deemed necessary to sustain the alterna
tive. The long term sustained yield was calculated from the suitable lands only, and not from
the tentatively suited lands.
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In contrast to Alternative H2, we developed Alternative H5 by imposing constraints on timber
supply which required the Alternative provide 24 MMBF_of-timber annually In the first period.
Timber volume was not constrained in subsequent periods, but the financial efficiency of the
timber program was such that holding timber supply at 24 MMBF best achieved the objectives
of the alternative. We then Identified the suitable timberlands which best Implemented and
sustained the preset objectives of Alternative H5.

Alternatives H1 and H6,lnvolve~harvest-capabllities~abovethepr,oposed ASQ level. These two
alternatives contained more suitable acres than the proposed alternative, and each reqUired
some logging on slopes greater than 35 percent. We did not examine alternatives with ASQ's
that exceeded the current Forest Plan ASQ of 41 MMBF per year since that would have been
Inconsistent with the purpose of this SEIS and Forest Plan amendment In the first place -- that
being an examination of the need to reduce the ASQ.

The Forest Plan amendment, when Implemented, represents the planned amount of timber to
be offered between the date of implementation and the next scheduled Forest Plan revision In
1997. The accompanying timber sale schedule (Appendix 0 of the Amendment) represents our
current appraisal of the projects required to Implement the timber management objectives In
the most efficient manner. The schedul,e should be viewed as dynamic, and from past experi
ence we expect to adjust the schedule periodically as better Information becomes available.

TIMBER 2 -- Support maintaining at least a 24 MMBF ASQ. These concerns were expressed by six
respondents. Four came from individuals and families associated with the local timber Industry,
several who expressed specific concerns about aspen. Two comment letters were official responses
from community or governmental groups, InclUding the State of Colorado.

'We have compromised in good faith and expect the other concerned,groups have done the
sameoo.We can not allow this 24 MM to be tampered with. The areas designated for timber
sales in the next ten years can not be withdrawn by political pressure from the preservation
groups or other forest users. Any withdrawal from the timber sale plans immediately creates
an artificial shortage of timber. The cumbersome process of getting a Jeplacement sale
prepared takes at least two years.... The aspen pipe line is empty today. I would like to
request that an accelerated effort be made to sell 7 MM for a couple of years to make up for
the deficiencies that have occurred over the past five years.'

'Aspen is not included in the demand analysis. 1989 harvest data indicate that 7.5 MMBF of
aspen sawtimber was harvested on the San Juan NF. Aspen producers on the Forest
anticipate continued needs for at least the same level of aspen.

'Under Alternative H1, aspen harvest of 860 acres annually plus an additional 200 acres of
non-commercial treatment is considered inadequate to perpetuate current acres and distri
bution of aspen (p IV-30). Yet under the preferred alternative, acreage of aspen harvest will
be reduced to only 600 acres annually.

Response: ,
The Plan amendment provIdes a new allowable sale quantity (ASQ). We plan to offer for sale
6 million board feet of aspen annually as a component of the 24 MMBF {average annual ASQ.

It Is conceivable that an aspen sale could be withdrawn, delayed or changed. It Is possible that
another sale would not be offered In time to achieve that year's objective. It Is also possible
that at the end of some Intermediate period of implementation, annual monitoring may Indicate
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that the Forest Plan objectives cannot be achieved. That being the case, the Forest would have C-
to reassess the periodic ASO and possibly amend the, Forest Plan.

'The ASO Is an objective whlchwe strive to'achleve; the 6 MMBF of aspen Is an annual average
for the planning period. By accelerating aspen sales today, aspen sales would be reduced later
In the Plan period, potentially compounding an Industry supply problem.

'I Would like yolito consiClerthe faCt that aspen needs to be treated differently than the spruce
,arid pine on the Sanjuan Forest. The size of the aspen that we need for our plant may grow
back in less than one half the time it takes to grow the same size conifer trees. We utilize
aspen completely and make totally different products. i have resigned myself to the fact that
we will only have 6 million harvested each year. My needs for the 1990 logging season are
7 1{2 million board feet.. '

Response: , '" '
We ilccounted for the differences In ,growth rate and rotation length between aspen and
conifers. Trees of 5 to 7 Inches diameter are available' in most aspen timber l!ales,' The fact that
a local procesSor uses these trees represents better utilization' of a potentially wasted re
l!ource.

'[T]he State supports the proposed' alternative of 24 million board feet per year. This is a
reduction from the historic allowable sale quantity of 41 million board feet,and is consistent
with actual sales in recent years. ,

Under this ailen'lative, it' appears that thecurient level of timber-related jobs could be C
' maintained. This level would also not threatenexisting recreation and tourism jobs which also
depend on the National Forest. Thecurrent level of timber related jobs is consistent with the
strong recreation and tourist economy. A sizable expansion of the timber industry, however,
could result in significant conflicts with these other forest values.'

'We believe an ASQ of 24 MM annually for the forest will be minimum necessary for the
present prOducers on the torest.We would like to see this figure reviewed regularly and an
upward adjustment made if conditions warrant. It is propable that conditions have changed

,enough recently to already warrant such a review:' '

Response:
We recognize that local timber demand has Increased since the demand study was completed
In 1987. This Increase In demand is reflected by measurablyhlgher prices. However, there are
othe,r complex Issues associated with thlll amendment that compel us to set the ASO at the 24
MMBF annual level. We will continue to monitor the timber program according to monitoring
and evaluation prOVisions contained In Chapter IV of the Amendment. If conditions change
sufficiently, we will Initiate an analysis of the need for further program adjustments.

TIMBER 3 -~ Many concerns were raised about below cost timber sales - allow cuts only when
revenues from timber equal or exceed the costs. These concerns were expressed by sixty-one
respondents. Four came from Individuals associated with environmental groups, fifty-five of the
respondents expressed no affiliation With organization or business, and two were official responses
from governmental entities.

VI - 18



c

'..eliminate timber subsidies.'

' .. I understand the need for timber products, but I believe that the free market system should
be allowed to work, so that prices.and costs come in line. Don't harvest where you incur a
net loss.'

'We would like to see the board feet allowed for cutting reduced to a level that would make
timber harvests cost effective. Why should we subsidize a negative cash flow for the equally
negative impact of forest destruction. If you're going to use jobs as a justification, why not
bring back horse logging which employs more people and has less of an environmental
impact, as selective logging is more feasible.'

Response:
There are a number of other factors that would cause us to examine alternatives beyond those
that meet the test of financial efficiency. One consideration Is the dependency of certain
Industries on the National Forests for their raw material needs. National Forest timber supply
decisions obviously affect jobs and Income In the timber and wood products Industry. On the
other hand, other equally Important considerations Include the. environmental consequences
of timber harvest. The pros and cons must be weighed against each other, against other,
possibly competing, Forest Plan goals and objectives, and against the demands society places
upon the National Forests, and the bi()loglcal heritage that the National Forests are uniquely
able to provide. .

We do not believe the best solution to the below cost timber sale situation Is to Implement
drastic program changes overnight. Therefore, rather than require that the alternatives elimi
nate below cost timber sales, it would be more accurate to state that our intent is to continue
to close the gap between revenues and costs through Implementation of the amendment. This
Is consistent with the Rocky Mountain Region's policy as articulated in the draft Regional Guide
Issued December, 1990.

The Record of Decision discusses why we believe the proposed amendment takes a positive
step towards achieving the Regional polley initiative regarding below cost timber sales.

One major change made to the amendment following comment on the draft SEIS was to
emphasize the use of uneven aged management for conifer tree species. There are many
environmental, biological and social reasons for the decision, but implementing the program
of selection harvesting will Increase the cost of preparing and harvesting timber.

'How much private landowner timber by species is available? Capacity? How much of a
monopoly does the FS have,is the monopoly directly related to low prices-of course anyone
can monopolize a market if they have all the product or they sell at prices below all other
producers.'

Response:
Much of the Information specifically responding to these questions was summarized In section
XI of AppendlxB of this final SEIS from detailed studies conducted for the supplemental AMS.

The question of availability Is addressed In two ways: how much timber do private timber lands
actually supply and why do they supply those amounts; and how much timber can they
potentially supply? On page B-162, Appendix B of the draft SEIS, we displayed historical
harvest from all local timber suppliers other than the National Forest. This category of 'other
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suppliers" Included the Southern Ute and Jicarllla Apache tribes. BlM. State of Colorado and C.
private landowners. The supply from these sources equalled 12 percent of total area supply.
Private lands contributed approximately 0.5 to 0.8 million board feet per year. which equalled
less than two percent of the local market area total.

On page 11-105 of the draft SEIS we presented the following summary conclusions regarding
the private timber and supply situation:

"In summary ...... factors such as less desirable timber and other ownership preferences
lead to the .concluslon that private timberlands cannot be .counted on to respond strongly
to a general market expansion if demand and, presumably. prices were to Increase.
Therefore State, BlM, and private lands probably WOUld. not respond measurably to an
Immediate demand shift brought on by Industry expansion."

These above summary conclusions were based on the following findings from the timber
demand and supply analysis In the Supplemental AMS:

"The question of supply price elasticity Is complicated by the number of suppliers
comprising the supply schedule and by the different motivating factors that shape the
Individual producer's supply functions. Both State and BlM administered lands com
prise only a small percentage of the commercial land base and Inventory. For that reason
the supply potential from these lands is severely constrained and has little potential to
respond measurably to a major demand shift. The potentially more complex component
of the non-National Forest supply curve Is private lands. which In the past have been
limited to a small. but fairly steady. output of between 0.5 to 0.8 MMBFannually. This (_.
output amounts to a small percentage of total area supply. but Is far below the Indicated
potential yield that Inventory data depict for these lands.

However. the Inventory data alone may be misleading because It does not depict the
motivations of the majority of private timberland owners. Gregory (1972). described the
concept of "reservation price" which Is defined as the threshold price at which a landown
er Is willing to take their land out of reserve and s.elltlmber. An Individual reservation
price Is shaped by expectations and ownership objectives (tastes and preferences).
Periodic surveys of private timberland owners by the Colorado State Forest Service In
1977, 1984, and 1986 provide a basis for evaluating private landownership prlorilles.
Statistics from the 1977 survey of 238 Individual ownerships In the Durango working
circle (comprising la Plata county) which are cited here provide an Insightful representa
tion of the private timberland situation across the entire analysis area.

The Durango·working circle contains.45.000 of the total 241.000 acres of private timber
land within the analysis area classified as commercial by State of Colorado criteria. One
problem with private timberlands Is the tree 'species and size class composition of the
45;000 commercial acres. Sixty percent Is small diameter. low volume per acre. "black·
jack" pine; eight percent of the acreage is aspen. and five percent Is white fir. Given
current market conditions, the market for these species In the small diameter size
classes Is extremely limited. From the point of view of stumpage purchasers. much of the
private timber Is not a substitute for National Forest or Indian timber. Subtracting these
financially marginal species and size.'classes from the total leaves only 27 percent of the
commercial timber base with currently marketable tree species or cover types.

A second problem Is ownership patterns and ownership objectives of private timberland. (
owners. Of the 213 landowners in the Durango working circle responding to the 1977 "--- .
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Colorado State Forest Service survey, 41 percent Indicated their land use Interest was
grazing, 28 percent Indicated personal recreation as their primary Interest, 21 percent
Indicated that primary Interest was homesltes, subdivisions, commercial recreation sites
or Investment, and only one percent Indicated their primary Interest as timber produc
tion. The 1986 State resurvey of the area further supported the findings of the 1977 State
survey. It showed that ownership patterns continued to become more fragmented as
subdivision for homesltes Increased the Individual timberland ownerships within La
Plata County from 238 to 381 parcels over the recent ten year period. In terms of owner
Interests, the 1986 resurvey again confirmed limited Interest In commercial forest man
agement by timberland owners. A total of only 15 of 381 ownerships (4 percent) fell in
the combined categories of having good sawtimber potential and high owner Interest In
commercial forest management.

To summarIze, the two conditions of less desirable timber and other ownership prefer
ences leads to the conclusion that private timberlands probably cannot be counted on
to respond strongly to a general market expansion if demand, and presumably prices,
were to Increase. Therefore, In aggregate, State, BlM, and private lands would not be
expected to respond measurably to an Immediate demand shift brought on by Industry
expansion. Demand Increases, short-term, would be expected to Induce a large percent
age equilibrium price response due to the Inelasticity of area supply.'

TIMBER 4 -- Communities need timber production. These concerns were expressed by nineteen
respondents. Ten came from Individuals and families associated with the local timber Industry, six
were official responses from community organizations or governmental groups, and three were from
Individuals who claimed no organizational affiliation.

'I am 61 years old. Logging is the only thing I know and am qualified to do. I am too old to
take up any other vocation, let alone go to school for any type of training. I am still raising
my family and I need to make sure they are ready to go on their own and to get them the
education they need. Retirement is a long way away for me:

'My family, as well as myself, enjoy living in this area and would hate to become a part of the
12-15% unemployment rate. If the amendment is passed it will force a lot of small logging
operations out of business, with the closures comes losses of jobs and in turn will cause the
economy to drop, and I don't think anyone can afford that consequence:

'Archuleta County is in dire straits concerning employment opportunities, my constituents
and I cannot afford to become statistics in an ever increasing file. The town of Pagosa Strings
does not have employment opportunities for hundreds of lumberjacks, truck drivers, millwork
ers, supervisors, and salespeople that this medium is all they have known:

'The La Plata County Board of Commissioners is very concerned about the negative effects
of the proposed reduction of timber harvesting in the amended San Juan Forest Plan. We
firmly believe that this reduction will severely affect the potential of Economic Development
in our County:
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Response: C.
The allowable sale quantity for the Forest Plan amendment Is consistent with actual harvest
rates In the recent past. The amendment does not increase employment opportunities nor
should It result In Job loss within the affected area.

An Important consideration during the amendment's development was the need to offer a mix
of timber species for sale which addressed the specialized needs of the local timber Industry.
This strategy Is not necessarily the most financially efficient alternative, but it does fit Industry
needs.

TIMBER 5 •• Volume of proposed timber ASQ is too high. These concerns were expressed by sixty
respondents. Three came from Individuals associated with environmental groups, fifty-five of the
respondents expressed no affiliation with organization or business, one was an official response from
a governmental agency.

'When I look at the Forest Service proposal to allow the cutting of 24 million board feet per
year over each of the next 8 years from the San Juan National Forest, I cringe with dismay.
Another example of undue burden placed on a natural system by human greed.'

'As the forests disappear, as the atmospheric C02 increases, as the soil erodes, as the
wildlife becomes rarer and rarer, can you really believe that the policy which you are propos
ing is in the interest of anyone but a few lumber companies that cannot see beyond next
year's profits...scale down by at least 25% the amount of cutting allowed.'

'Over 95% of our original forested lands in this country have already been cuNhat's why we ("
cannot 'negotiate' away more forested (or unforested) lands...stop cutting our public forests.' "-

'As this amendment will destroy valuable roadless, wildlife-biological, scenic, water and air
resources, rather, I urge that no logging-roading occur on this National Forest..'

Responses:
The final SEIS examines In detail alternatives which would reduce the allowable sale quantity
by various percentages from the current harvest level. However, for those reasons described
in the Record of Decision, an alternative which reduces the ASQ but maintains harvest consis
tent with recent levels was chosen.

The above comments express concern about the environmental consequences of the amend
ment. As land managers we share that concern, and recognize fully that the program will entail
consequences as described in Chapter IV oflhe final SEIS. But weare also oflhe opinion that
the timber amendment, in concert with the other program emphases, strikes a balance of land
uses consistent with the diverse values and needs. of the public.

As time proceeds, we continue to refine our public policy for what the San Juan NF should
emphasize. This means that we will continue to make adjustments to the Forest Plan through
full public participation, amendments and scheduled Forest Plan revisions.

As we view the amendment, we must recognize that the San Juan NF has an area of forested
land slightly over 1,500,000 acres. Of that whole, 1,125,000 acres have trees that could be
harvested for forest products. The standing volume on the available forest land Is 10 billion
board feet. Each year the growth on those acres Is 152 million board feet and the mortality Is C"
67 million board feet, not including fire caused losses. We do not believe the proposal to "
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harvest 24 million per year on 5,600 acres, using primarily selection harvest methods, will
Imperil the sustalnabllity of the Forest. All activities are carefully planned, accompanied by a
site specific Interdisciplinary analysis, documented through theNEPA process, and all must
comply with Forestwlde direction, standards and guidelines.

'Of course we use wood. It's useful and it's beautiful. But we must begin to think about what
we are doing and to strike a balance when we move into the area of overuse, especially when
that use and alleged demand is fueled by business interests. There is a lot we don't fully
understand here...The idea of boycotting wood at this point is begging the question, although
we will obviously all be thinking about our own varying degrees of complicity in its excessive
consumption...To change the habtts of millions of Americans, there has to be real, viable
support for alternative materials as well as energy sources.'

Response:
The current national agenda calls for Increased use of renewable resources and less depend
ence on the non-renewable resources. To use alternative materials generally means extrac
tions of minerals or petro-chemical products. There Is a finite supply of non-renewable re
sources and environmental effects associated with their extractive uses. Wood products will
remain a part of the material needs of the nation.

'In reviewing the revised ASQ figures, it becomes apparent that the 'reduction' to 24 MMBF
is really just a return to the level of demand that is actually present. Therefore it is inaccurate
to characterize this change as a 'compromise'- nobody is giving up anything except the
illusion that 40 MMBF has any relation to reality as an ASQ target. As such, the amendment
is a step in the right direction but does not yet demonstrate that the cuts proposed under the
lower figure are anything more than an arbitrary number pulled out of the air. It is not a figure
that is clearly based upon considerations of efficiency or environmental impacts. Given the
forest's past record with regard to below cost sales, old growth and regeneration rates, one
would assume that the 24 MMBF figure will, in practice, actually end up being lower, once
these other factors are seriously considered.'

Response:
You are correct, It would be Inappropriate to characterize the proposed ASQ as the product of
compromise when, In fact, no compromise was reached on this critical aspect of the amend
ment. We, and others participating In developing the amendment, were able to agree on
management changes for some specific areas of the Forest, but could not agree on the ASQ.
We (the Forest Service) arrrived at an ASQ that we believed to be reasonable.

The ASQ was not pulled out of the air. It is firmly grounded in the previous decades supply level
and represents the adapted Interim level of supply we agreed to produce pending completion
of this amendment. It is quantitatively tied to local demand, and we view It as balancing the
positions held by various citizens and Industry groups with whom we have worked over the past
three years to finalize this amendment. The participants are not pleased with all aspects of the
amendment, but we view It as a workable compromise between competing demands for the
resources on the San Juan NF. The Record of Decision addresses below cost timber sales, old
growth, and regeneration, and describes actions we have taken to address these Issues.

VI - 23



'Reduce ASQ to 13 MM - sustainable, financially efficient level.

Response:
The 13 MMBF level Is related to Alternative H2 In the draft SEIS and represents the level of
harvest that maximizes financial returns to the Federal government. Based on updated timber
price Information, we now estimate this level to equal 15.2 MMBF per year, as reflected by
Alternative H2 In the final SEIS.

This specific request describes a preference for Alternative H2. The selected alternative (H5)
and the rationale for Its selection Is described in the Record of Decision which accompanies
this final SEIS.

TIMBER 6·· One respondent expressed the opinion that timber harvesting need not conflict with other
Forest uses.

'Timbering, and all forms of mineral extraction should be allowed as long as it has no long
lasting negative cumulative impact on the forest environment. In many cases these activities
can be conducted in complete harmony with recreational and wildlife uses when a little
consideration and thoughtfulness are built into the surface use plans. As examples access
roads can be restored to original primitive trail conditions with a minimum of cost to the
permittee. Drill sites and roads can be reseeded to actually enhance big game habitat with
the right seed mixture.

c

Response: C
For the most part we agree. However, there would be obvious cases where certain develop·
mental activities are not compatible with other management emphases. The Management Area
prescriptions, and their application, are designed to provide guidance on compatibility of
activities. The Management Direction Chapter '" of the Forest Plan provides the general
direction, standards and guidelines for which all management activities are carried out in an
integrated manner. Activities can occur in areas where it has been determined that the activity
is compatible with the Management Area direction. For specific management activities, we
follow the analysis procedures established through the National Environmental Policy Act.
These required planning steps are conducted by an interdisciplinary team and are designed
to assure that activities are carried out in a manner that will aVOid, limit, or mitigate conflicts
with other resources.

TiMBER 7·· Concerns that the Forest stop clear cutting were expressed by eight respondents. Seven
expressed no affiliation with organization or business, one represented an environmental organiza·
tion.

Nine respondents suggested that we use selection methods for harvest. Three came from Individuals
associated with environmental organizations. Six of the respondents expressed no affiliation with
organization or business.

'The one industry that Colorado has and especially your area, that continues to grow is of
course the tourist industry. And they certainly don't come down there to see clear cuts.

'Please encourage all clearcuts to cease and desist. People are quite plainly getting sick and ('-
tired of clearcuts of any size. Would you cut all your hair off just because you needed a slight j
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trim? The spruce at those elevations need shade to grow back. Replanting efforts are much
more successful in shelterwood cuts over clearcut.'

'Large clear-cuts are unacceptable for any tree species. The aspen clearcut policy should be
examined carefully. Shelterwood or even-age management by this method is also unaccept
able, since the final stage of a shelterwood cut is essentially a clear-cut. Individual tree
selection and group selection should be the preferred cutting methods. Only special circum
stances, such as a concentrated beetle outbreak, should warrant deviation from these types
of cutting. In sensitive or environmentally fragile areas, the volume of cut on every sale must
be carefully analyzed. A less than normal volume must be an important consideration in
determining sales in these areas.'

'Clearcutting must stop. Even shelterwood cuts in three stages are as detrimental as clearcut
ting. I ask that all timber cuts be done in an individual selective manner. It is the only way we
can insure the preservation of our forests and still continue to live in wooden houses. I would
even ask that the selective cut be limited to a 10% cut, 25% is much too high of an impact.'

'We feel that most of the spruce-fir should be cut selectively. Since spruce-fir usually occurs
in uneven-aged stands, we see no reason to convert them to even-aged stands. Selection
cutting removes trees in all age classes, not just the old and large trees. This preserves the
all-age structure, allowing retention of natural forest values like scenery, wildlife habitat and
recreational opportunity while still supplying some wood fiber... If the amount removed in
each entry is kept low, stands selectively cut can be entered more often than shelterwood
cut stands. This could help stabilize the timber industry by providing a lower, but more
reliable, timber volume. Of course, there are areas that should not be entered very often
because of disturbance to wildlife and recreation. In fact, if the ASQ is not reduced, use of
the selection method will not be as much of a benefit, as more areas might have to be entered
to produce the same volume.'

Response:
We reexamined the sllvlcultural methods proposed In the draft SEIS and have made changes.
The amended Forest Plan (please refer to Chapter II, page 11-8 of the final SEIS and Chapter
III, Forest Direction of the Amendment) now emphasizes uneven-aged management methods
(Individual tree and group selection) for conifer tree species.

During the project level analysis, all harvesting activities are analyzed with regard to their
potential visual Impact using visual management principles that consider land sensitivity,
visual absorption capability and desired future condition. Where harvested stands may be
viewed from a road or trail, the practice Is to harvest in a manner in which landscape modifica
tion is not visually evident.

TIMBER 9 -- Several Individuals and environmental organizations discussed the regeneration poten
tial of forest species.

'Once an Englemann spruce forest is cut down it is extremely hard to plant Englemann
spruce seedlings and to get the seedlings to grow and take hold. As you well know, Mr.
Sexton, rodents like to eat the roots of newly planted Englemann spruce seedlings. Also, the
seedlings must be shaded at least one foot tall from the intense, hot southwestern sunshine
or they will burn and die. This I know first hand from the procurement of Eriglemann spruce
tree planting contracts for an Arkansas reforestation company and the participation in the
planting of these contracts. I also believe the higher in elevation the longer it takes for those
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forests to regenerate. Therefore, I do not think 50 years is a realistic projection for producing
commercial crops of Englemann spruce trees on a sustained basis in the Dunton Meadows
and Barlow Creek area.'

'Your analysis of 'land suited for timber production' is inflated due to a rather glaring lack of
constraints and criteria. Even those constraints listed at B-9 are treated far too glibly. At

, proposed harvest rates, the technology is not available (at least not wtthin budget con
straints) to ensure timber production without irreversible resource damage to soil productivity
or watershed condition. Also, given budget constraints, a long list of reforestation and road
obltteration backlogs and a proposed reforestation plan ,of only 375 ac/yr, there is not
reasonable assurance that these lands can be adequately restocked within 5 years.'

'Englemann spruce grows at a rate of about 1 inch diameter every 12 1/2 years, .., we are
looking at 200 years before this tree species should be re-harvested. This slow growth rate,
combined with the environmentally sensitive factors of windthrow susceptibility and often
poor regeneration success make the Englemann spruce worthy of special consideration
determining the volume to be cut.'

Response:
The regeneration potential of spruce-fir stands Is extremely high, especially where the harvest
methods such as shelterwood and selection harvesting take advantage ofnatural stand dynam
Ics. We have changed the Forest Plan amendment to emphasize uneven-aged management
methods. This will ensure perpetuating stands with a structure which mimics natural growth
patterns.

Regarding rotation length, we do, not,lntend to manage spruce-fir In the Dunton Meadows or
Barlow Creek areas on a 50 year rotation. The minimum rotation age specified In the manage
ment area prescription for the area Is 180 years. However, In the areas in question, we Intend
to examine selection harvesting as the ,primary harvesting method.

The Intent of uneven-aged management methods is to maintain or create an uneven-aged stand
with at least three distinct size classes represented In the canopy. Where shelterwood harvest
Is to be used, we feel the current standards and guidelines rotation of 180-200 years for
shelterwood harvesting spruce-fir Is appropriate. This rotation Is supposed to be applied to at
least 80 percent of the forest cover type In areas managed under a 7E prescription emphasis
(management for wood fiber production) and for 'prescription 4B (emphasis on habitat for
management Indicator species). By comparison to this rotation length, spruce-fir stands reach
biological maturity at age 100-140, depending upon site productivity.

One Inch of growth per 12 years Is common In spruce Just as one inch of diameter growth per
five years, or less, Is equally as common. There Is a high percentage of 24 to 30 inch diameter
trees on the Forest that are 100 years old. Micro-site factors, particularly the competition
among trees, create this diameter growth variability.

c

c

The reforestation backlog Incurred In the past was primarily the result of clearcuttlng spruce-fir
In large blocks and harvesting ponderosa pine off-site. Both practices stopped years ago. We
have not clearcut spruce-fir In twenty years. There Is now only a small backlog of acres that
are not certified as fUlly stocked as a result of these past clearcuts. These areas are being
Interplanted at a rate of 300-400 acres per year and should be certified as restocked within the
n~~~ l
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Regarding road obliteration, we are not aware of any road obliteration backlog that would
syphon funds from other planned activities.

'Even aged management with natural regeneration reduces frequency of mating among
related individuals. In coniferous species this can have a serious impact on genetic variability
and on stocking and yield in the next generation.' Yet! Where you combine Tables IV-3, IV-10,
and IV-11, you have to admit you will not be able to naturally regenerate within NFMA 5 year
limits the forest under either H2 or H5. Why don't you make the same statement as far as
requiring planting for all heavy clearcut alternatives (like H2 which is very similar to H3 in
magnitude and regeneration effect and success ratio). Even H5 fails when 17% of the ASQ
is ponderosa and ofthis about 9% is clear cut (ifTable IV-3 is proportionally distributed across
species...)'

'The first paragraph on DSEIS p. IV-28. what is the scientific basis for this statement? It would
seem that the opposite is true: even age monotypes have the lowest genetic variability and
thus the highest susceptibility to insects and diseases. And if uneven-age management
causes genetic inbreeding ('parent-to-offspring'), then most natural spruce-fir stands have
the same problems, since they reproduced in natural, uneven-aged stands. DSEIS p. IV-27
notes that natural reproduction may have the following effects: 'less control over spacing and
initial stocking, regeneration delay may cause loss of seedbed and some loss of growth, and
potentially greater need for precommercial thinning'. These impacts probably do not occur
.on the San Juan National Forest. And even nthey do, they are probably not important. They
certainly should not be used as an argument against natural regeneration.'

Response:
We accounted for the need to plant clearcut stands as a cost of implementing the alternatives,
particularly Alternatives H2 and H3, which emphasized clearcutting. As far as the other alterna

. tlves were concerned, clearcutting was to be applied to aspen and to 50 or so conifer acres
per year. Where conifers were to be clearcut, planting was also assumed.

These alternatives have been modified In the final SEIS to de-emphasize clearcuttlng. Alterna
tives H2 and H3 now emphasize shelterwood harvesting, Alternative H4 emphasizes a mix of
selection and shelterwood harvesting, andAlternatives H5 and H6 emphasize selection harvest
methods.

'The SJNF should present a clear explanation of previous reforestation success, and by
alternative and silviculture method how not only future cuts will be reforested within 5 year
guidelines, but how the backlog will be reduced.

Given the experience with .regeneration, particularly under any1hing other than selection
cutting and without planting extensively, why will natural regeneration under H2 or H5
successfully regenerate 2 times as many acres planted under H2 and 14 times the acres
planted under H5? (page II-57, Table 11-12.) Given that aspen will regenerate better without
planting, it is nowhere explained how replanting only 375 acres per year will adequately
regenerate 5200 acres of near. clear-cut...address the backlog on the Forest.'

Under silvicultural practices on page B-130:
a) How many of the 30,000 acres were successfully restored?
b) How many Backlog acres?
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c) How long will it take to successfully restock backlog acres?
d) What is the likelihood of success to restock current needs at a rate of 300 acres per year?
e) Why did the task force recommend 'plant only current needs? What about the backlog?
f) Why did the Forest silvicutturalists reduce the current backlog by 50%-was IT due to
successful regeneration?

Response:
The vast majority of areas Included In the original reforestation backlog report were ponderosa
pine. All areas originally classified as backlog were either planfed or removed from the backlog
classification because they were successfully regenerated or originally mis-classified due to
lack of actual on-site survey. By the end of the program In 1985, there were some planted areas
that were stili not fully stocked according to Regional standards, but the areas were no longer
considered non-stocked, rather they were classified as current needs.

Areas classified as currently In need of regeneration are then periodically surveyed. The
regeneration survey either results In certification of successful regeneration or the area Is
scheduled for planting. The list of current needs Is about 4300 acres of which 1500 acres are
awaiting final survey and certification. The remaining 2800 acres are spruce-fir stands that are
currently being planted at a rate of 300-400 acres per year. These acres were typically harvest
ed 20-30 years ago and have naturally restocked over time but are In need of some Inter
planting to meet the standard for regeneration certification.

The success raie for planting between 1980 and 1990 Is over 80 percent survival. This survival
rate Is due to the careful specifications used to grow planting stock.

There Is no planting needed as a result of recent harvests. Planting Is directed towards
restocking old clearcut harvest areas. The practice of clearcuttlng has not been used In
spruce-fir for twenty years.

TIMBER 10 -- Concern over exports of timber was mentioned In several letters.

'Limiting harvesting in this way (shelterwood and horse logging) would be great, but know
that we are asking for too much. But limiting the cutting to levels approximately half of the
proposed and requiring that all lumber be used within the US with no exports of the timber
would make us feel better.'

Response:
By law, no raw timber (logs) are exported from National Forest System lands. The regulations
developed to conduct this legal direction are being tightened; there Is no export of unpro
cessed logs from the San Juan NF.

TIMBER 11 -- Several respondents were concerned over the contribution of Forest management
practices to the worldwide greenhouse effect.

c

c

'The cutting down of trees present several problems that can arise and have arisen from this.
One major problem is the amicipated green house affect. Trees take out the carbon dioxide
as they give off oxygen. They also provide a lot of moisture that we require to survive. Instead (
of the cutting down of trees, we are in need of trees being preserved and planted. After a tree "-
has been planted, IT takes a long time for it to reach maturity.'
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Response:
Trees are a great source of filters and processors of oxygen. By law, If trees are harvested on
the San Juan NF there must be assurance that such lands can be adequately restocked within
five years after harvest. In a temporal forest, harvesting of trees using the proper silvlcultural
method will lead to the replacement of the tree with younger more vigorously growing trees.
The Forest Service Is participating In research to determine if there Is a greenhouse effect and
how significant a role trees In the temporal zone play, relative to other sources as contributors
to the atmospheric balance. There Is no Information at this time to substantiate any detrimental
effects of the San Juan timber harvest on the greenhouse effect.

At the national level, the Forest Service Is In the process of expanding its research efforts to
better understand global ecological interactions. This Is one of four high priority agency
initiatives for the 1990's for the Secretary's recommended 1990 RPA program. This Initiative
includes expanded efforts to transfer technology for improved management, especially of
tropical forests, to managers of those forests. Research efforts will be expanded to better
understand basic ecological functions, including the potential ecological impacts of global
climate change. One area of research will include how management of U.S. forests might need
to adapt to global climate change. Tree planting on private lands will also be stimulated through
expanded technical and financial assistance in part to sequester carbon and thereby modestly
mitigate the projected increase in carbon dioxide that may contribute to global climate change.
The policy directives which arise from these initiatives, will be adapted by the National Forest
System and Incorporated In the planning guidance of the individual forests through Forest Plan
amendments.

TIMBER 12 -- Concerns were raised by ten'respondents on the mechanism to alter the ASQ. Ques
tions were raised by representatives of environmental organizations, forest Industries, individuals,
and one professional organization.

'As I recall from our previous discussions, any written discussion of an opportunity acquisition
component (OAC) will appear in the ROD, That remains a sensitive matter, as does the weight
you give to the values used to justify timber harvests that are not financially efficient.'

'The demand for national forest products is subject to rapid market changes and economic
cycles, Major changes indemand can often occur within a period of one or two years. The
timber monitoring and evaluation requirements as outlined in Chapter 4 of the amendment
are based on reasonably good indicators or measurements of market change, However, we
in the San Juan Basin Chapter of the SAF suggest that the criteria to guide changes to the
current ASO are too restrictive and involve an unreasonable length of time. In order to
effectively respond to rapid market changes the process to evaluate the change in demand
should take no more than one year. Further, the process should be flexible enough to allow
the forest products industry to participate in the process with some degree of confidence that
a change can be made within one year.'

'The proposed opportunity-availability component of six MMBF per year threatens to make
the adverse environmental impacts worse. It was revealed during the negotiations that the
volume was located on ground that was steeper and even less financially efficient that the
ASO. The Forest is already on its way to making this OAC part of the ASO: 'OAC volume is
additional volume that is considered pan of the alternative for analysis purposes .... (DSEIS
at 11-41; emphasis ours), We believe it would be a gross violation of NEPA and NFMA if the
OAC were added to the ASO without a significant amendment.'
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'Also for the record, San Juan Audobon objected to the 6mmbf OAG which is now included
as part of the preferred alternative (H5). With the understanding that activating this OAG
would be a decision subject to the NEPA process and appeals, San Juan Audobon explicitly
retains the right to comment upon and appeal such a decision.'

'Based upon the current situation with adequate supply very short, the OAG component has
been triggered in line with guidelines contained in the Draft... unless the ASQ in the Draft is
adequately increased, the Amendment should point this out and contain analysis of the
needed OAG volume and recommend that it be made available for harvest. Some of the OAG
should be made available from land that can be conventionally logged per negotiations of
1988.'

'Alternative H5 included an additional 6 MMBF of timber annually as OAG volume. However,
this additional volume has not been included in any of the analysis. The inclusion of this
additional volume should be analyzed now, rather than waiting until increased demand is
documented to begin a lengthy new analysis process.'

'The presence of OAG volume frustrates any comparison of alternatives in a way that 'defines
the issues' and provides a 'clear basis for choice' as required by the National Environmental
Policy Act (NEPA). For example, consecutive paragraphs of the DSEIS outline maximum
harvest levels of the various alternatives and the numbers of acres that those levels would
claim for logging. If the volume of the preferred alternative is not fixed, it is difficult to ascertain
the tradeoffs between the alternatives and thus make reasoned comparisons among them.'

(
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We have removed the opportunity availability component (OAG) from Alternative H5 In the final J

SEIS. The OAC's purpose was to Identify and analyze the acres and corresponding volume
which could be added to the suitable land base and ASQ, respectively, to meet possible future
changes In timber demand. Adding the OAC volume to the ASQ would require a Forest Plan
Amendment.

Alternative H5, with the OAC added on, duplicated Alternative H6. The information needed to
amend the Forest Plan, In response to Increased demand, could just as easily be obtained by
reviewing Alternative H6 In this final SEIS, or, if demand or available suitable timberland
decreases, examining an alternative with a lower ASQ than the Amendment (Alternative H5).

TIMBER 13 •• Three Individuals supported Alternative H2, but were not In favor of clearcutting being
used as the primary method of harvest.

'I prefer H2, the 'financial' alternative, both because the even greater reduction in timbering
under H2 will increase visual quality and because I object to taxpayers spending more than
they receive out of timber sales...One thing I do object to in the H2 alternative is that
clearcutting is all out of proportion to other methods. I gather that the reasoning is that a
greater percentage of aspen will be harvested under H2, but I see no reason for this. As an
example, in the area adjacent and east of the Piedra WSA, there will be two sales in the next
decade under each alternative; but under H2 and H3, they are for clearcutting, while under
the other four anernatives, they are for shelterwood (fable 11-22, page 11-69).'

'I could even support a modified H2 amendment if clearcut prescriptions would go away and (
suited timber base was altered to enumerate truly suited timber.' ~ .
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Response:
, Implementing Alternative H2 requiredclearcutllng of spruce-fir stands, not aspen. This strategy

best fulfilled the purpose of the alternative which was to obtain the greatest financial return to
the timber program.

In response to comments on the draft SEIS, we have modified this alternative In, the final SEIS
to requlreshelterwood harvesting of conifer tree species rather than clearcutllng. In addition,
the alternative now requires that some proportlo!l of all major tree species or cover types
(spruce-fir, Douglas-fir/mixed conifer, ponderosa pine, and aspen) b,e Included as a component
of.lhe commercial timber sales program, rather than Just spruce·fir.

TIMBER 14 •• Two Individuals and one environmental organization expressed doubts on rotation ages
presented In the draft.

'Your analysis of the rotation ages for the, various species on the forest is generating
suspiciously low numbers, which in turn carry LTSY & ASO to levels which are probably
beyond sustainable. I would hold these rotation '!ges suspect even ina healthy forest, sans
management, under optimum climatic and soils c.onditions, with a longer growing season.
I certainly would not consider them to b,e real numbers even with a fully funded impact
mitigation package for a forest-under,management. A few of the factors which have been
over looked can double, triple, ,even quadruple rotation age, assuming that you are still bound
by law to conserve the long term productivity of the land. Among these:

a) How severely, in years or decades, is reforestation backlogged? How often do reforesta
tion methods fail entirely? If there is an average of a 20 year gap between a harvest '!nd
the establishment of a new stand, then this number must be added to rotation age.

, ... (additional factors under ihe Watershed/~oilssection)

f) While it is true that aspen is a vigorous pioneer species and seems to recovertoo well
after a harvest, it is not true that aspen will recover repeatedly. Compaction damage, loss
of soil due to erosion, nutrient export and leaching all, take their toll on sustained soils
productivity. It is not an adequate analysis Jo base rotation age on photosynthetic
carbohydrate production. The USDA also has a soils conservation Service. Have they
been instructed to keep silent?'

Response: , , , ' , , , ,,' , , "
Rotation ages are listed by management area prescription: Under prescription 7E, for example,
rotation age is defined as 70 to 90 years for aspen, 180 to 200 years for spruce-fir, and 100 to
140 years for ponderosa pine. Where stands are managed to create or perpetuate old growth
conditions, the rotation age Is further ,extended. These rotation ages exceed the age at which
culmination of mean annual Increment of volume (CMAI) Is ,achieved ,for a naturally growing
stand on a site of average productivity on the San Juan NF.

In terms of the Importance of rotation on yield calculations, assumptions,about minimum age
will affect long term sustained yield calculations (LTSY) and will. also affect the ASO if based
solely on maximum LTSY. There arethree.important factors that must be considered, however.
First, the forested vegetation on the San Juan NF is primarily mature, that Is, approximately 80
percent of existing stands are at, or have exceeded ,the s,tandard for rotation age. The age of
stands harvested over the life,of this amendment, and certainly over the next few decades, will
be far In excess of the minimum rotation ages. Therefore, the rotation age assumption may have
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an affect on the calculated LTSY only where a stand Is harvested, regenerated, and then
harvested again In the FORPLAN simulation. Technically, very few stands would go through a
complete cycle of two harvests In the FORPLAN simulations which are 150 years In length
unless they were Immediately clearcut.

Second, the difference In CMAI in stands 100 or 140 years of age Is minimal. For example, the
difference between a 100 year rotation and 120 year rotation for southwest ponderosa pine
would be 2 cubic feet per acre per year. Therefore, given the small number of acres affected,
and given the differences In CMAI, If longer minimum rotation ages were used, the change
would have only a minimum effect on the LTSY calculation.

An additional point to consider Is that the ASO for any of the alternatives is below the calculated
LTSY. Therefore a change in the LTSY would not carry the ASO of an alternative beyond some
sustainable limit.

Regarding part B of the above comments, we addressed the question of reforestation backlog
and regeneration failure In response to Timber Issue # 9. A delay of 5 years Is assumed when
a stand of trees Is clearcut. But also tied to that assumption, Is the assumption that the stand
must be planted. Where a stand Is shelterwood harvested, regeneration Is assumed estab
lished within ten years following the seed cut. The overstory removal cut takes place anywhere
from 10 to 20 years following the establishment of regeneration under the shelterwood canopy.

(

In response to the flnai part of the above comment, 40 acres is the maximum size of aspen
ciearcut, but not specifically the preferred size. During the site specific timber sale analysis,
we determine the size of openings considering factors such as wildlife, terrain, watershed, (-
visual effects. Frequently the size of resulting openings are less than 40 acres, and the age at
which aspen is harvested Is very infrequently the minimum. We share the same concern that -- -
frequent site reentry may result In soils compaction, loss of nutrients, erosion, and a conse-
quent decrease in soils productiVity. For this reason, we Implement mitigation measures that
are designed to minimize these consequences. See, for example, the General Direction and
Standards and Guidelines for Soli Resource Management, Forest Direction, Chapter III of the
Forest Plan.

'Even on the San Juan National Forest's best sites, conifer trees are probably not even close
to maturity at 100 years of age. There is some recent research that Englemann Spruce reach
maturity at age 300 or older... The national Forest Management Act requires that trees
generally have reached the culmination of mean annual increment of growth before they are
cut. Using the rotation ages listed in the Forest Plan would cause this provision to violated.
DSEIS p. IV-34 says that ponderosa pine 'harvested between 1910 and 1940.... will reach
rotation age within the next 20 years'. In 20 years, stands regenerated in 1940 will be only
70 years old. It is hard to imagine that they would be ready for harvest legally or physically.'

Response:
Culmination of mean annual increment occurs at about 100 years for conifers on sites of
average productivity on the San Juan NF. In general, CMAI will be reached sooner on high
productivity sites than on low productivity sites. The minimum rotation ages in the Forest
Direction adhere to the CMAI requirement, thus meeting the provisions of the National Forest
Management Act. An age of 300 years or more approaches pathological maturity for conifer
species on this Forest.

Two factors must be recognized. First, the 100 year rotations are minimum age limits and are
superceded by the rotations defined In the standards and guidelines for the individual manage-
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ment area prescriptions. Second, the stands of trees that are harvested are well In excess of
.the minimum age.

The statement regarding second growth ponderosa pine appeared on page 111-16 of the Draft
SEIS and has been modified In the final SEIS to state on'and wlli reach maturity within the next
20 years.' That Is, the stand will appear visually mature and will be mature from a biometric
standpoint. The statement was Intended to point out that some ponderosa pine was harvested
and naturally regenerated upwards of 100 years ago, but mostly since the turn of the century.
Within the next 20 years these earliest second growth stands will be 11 0years old and will have
reached biological maturity, not pathological maturity. This does not Imply that the stands will
be harvested, nor does It Imply that the stands cannot be harvested. These are decisions that
are left to the future.

TIMBER 15 -- Several Individuals and environmental organizations questioned the validity of the
projected community effects.

'Community stability is not an NFMA concern or federal concern in SJNF as it relates to
timber, particularly as 85% of all PNV comes from recreation, as indicated by the DSEIS.
General Motors laid off 4000 people ;in February - either the mills pay enough to at least cover
fully loaded federal costs or the mills layoff the 100 people-the federal government isn't the
cause...to allow 25MMBF continues community instability as it perpetuates the myth that
timbering in the Colorado Rockies is a profit-generating, competitive actiVity. Better to allow
the companies to use up their 1.5 to 2.5 year supply of timber and in the meantime wean
themselves off the federal dole!'

'There is precious little attempt to weigh the purported community benefits of below-cost
timber sales against their costs, and no attempt at all to compare the advantages and
disadvantages of the timber subsidy against those of creative, alternative forms of federal
welfare assistance. In these failures, the documents disappointingly fail to come to grips with
the USDADecision and simply perpetuate a striking bias in favor of the status quo ... We must
also observe that, despite statements to the contrary, logging does not affect payments
realized by local counties. In particular, the new planning documents state that "the alterna
tives which produce higher volumes of timber are more beneficial to the counties' budgets......
In fact, federal law guarantees minimum per-acre payments to counties with national forest
lands. If the 25 percent funds from forest-related receipts do not cover the minimum payment
level, the federal 'payments in lieu of taxes' make up the difference. Since this is always the
case with the San Juan, the only difference a variation in logging levels can make is to move
the source of county revenues from one portion of the public treasury tc another. This should
be of no consequence to county governments.'

Response:
The final SEIS describes this relationship between 25 percent fund payments and payments In
lieu of taxes (PILT), and the fact that changed timber revenues may not affect county revenues.
However, moving county revenues from one portion of the public treasury to another bears
some consequence to the taxpaying public, if not the county governments. PILT payments are
offset by 25 percent fund payments that are paid out of receipts generated by the National
Forests. If the offset Is reduced, the difference must be made up through other public funds.

In terms of weighing community benefits of below-cos~timber sales against their costs, the final
SEIS shows how commercial timber harvest affects other resources and how the alternatives
would affect employment and Income. Subjective judgments regarding the beneficial or nega-
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tlve aspects of these changes are left to the reviewer. Where the alternatives by weight of
evidence do not prove to be effective, that conclusion Is also noted. For example, the final SEIS
states In the discussion of cumulative effects under probability of natural catastrophes section,
that ....."the alternatives would be limited In their effectiveness In reducing.. the probability of
natural hazard.' From the documentation one can ascertain that there are no other outstanding
mUltiple use benefits to be gained from commercial timber harvest, such as Insect and disease
control, Increased water yields, etc. Page 111-4 of the draft SEIS states ...'the re-analysls has
generally established that only limited opportunity to meet multiple use objectives through the
commercial timber sales program exists" In fact, achieving these other resource benefits,
when taken separately, would not seem to provide a strong reason for us to continue a
commercial timber program. That rationale rests more heavily on social considerations such
as jobs, dependent Industry, local and national demands consistent with the Multiple Use·
Sustained Yield Act.

In response to below cost timber sales, expectations regarding the future must also be consid·
ered. In the financial and economic discussions of the final SEIS (pages 11-42 through 11-45) we
note that sales prices for the past few years have been measurably in excess of current harvest
prices. We discuss the implications of these price differences and then analyze the alternatives
under projections of stumpage prices based on current harvest prices and, alternatively,
current sale prices.

The timber program will continue to lose money If revenues match current harvest prices.
However, If future revenues equal 1989, 1990 and first half 1991 bid prices, then the commer·
clal timber program will break even, or come very close to that level. We should recognize that
possibility. Our strategic goal Is to narrow the gap between revenues and costs. We project that (_
the amendment will continue to make progress towards that end. ~

Regarding economic Instability, wedo not perceive maintaining the current sales program as
promoting a situation that ....continues community Instability" We see it as continuing a very
stable long-term situation. The past 10 years have been an almost unique period of local
Industry stability marked by sharply lower but stable harvest levels as compared to previous
decades. While iocal timber processors have been constrained from expanding by limited
supplies and other market factors, they have improved their efficiency and developed a com·
petltlve market niche by developing new and somewhat unique product lines. Alternatively, we
see an Immediate supply reduction as Inducing an unstabl~ situation. To clarify the MacCleery
decision, the Secretary described a scenario where Increasing a program of below-cost timber
sales could Induce an unstable situation.by Initiating expansion only to have that expansion
Jeopardized by funding reductions In response to below cost timber sales. However, the
scenario of Increased below cost timber sales the Secretary described does not apply to the
timber market situation locally.

Regarding welfare schemes, we have not developed such propositions; Inevitably, they are
outside of our authority to Initiate. However, we did note !n Chapter II (page 11.14) of the draft
SEIS that there are a number of economic development c.ouncils funded by private, State, and
federal programs investigating ways to stimulate economic growth and diversification of the
southwest Colorado economy. These diversification efforts also support the development and
maintenance of natural resource based Industries, such as timber and ranching In addition to
other service oriented enterprises.

c
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TIMBER 16 •• One Individual complained document was not clear on conversion factors.

' ..makes it almost impossible to relate acres of timber to volume in that it doesn't define
conversion factors, I.e. 1000 BF equals on average by species how many acres or
trees...these are technical calculations but necessary for the public to define the cut in
layman's terms so as to comment in an informed manner. As I understand it, there are roughly
4.5 BF per cubic feet in SJNF-how any average BF per acre per species? This is critical to
correlating Tables IV-5, and IV-10 to IV-21.'

'At 2880 acres of spruce fir cut a year each acre yields 4340 SF per acre-what is the yield
per tree average for each successional stage? Obviously you won't cut much early or
intermediate so most of the 29000 acres per decade will come out of the 480,000 acres of
late/mature/OG-right?...The Forest Plan will road and cut spruce/fir to the detriment of pon
derosa pine, right! ...under the 'environmentally sensitive' H2 almost 300,000 of the 480,000
acres of spruce/fir will be cut! How does this maintain habitat or 'naturalness' of the forest?'

Response:
We are not sure what type of correlation can be drawn from draft SEIS Tables IV-5, IV-10 and
IV·21, one deals with unroaded acres, another with average acres harvested per year by
harvest method, and the third displays the effects of harvest and natural stand succession on
vegetative structural characteristics over a one decade period.

The average board foot to cubic foot conversion for the Preferred Alternative (H5) Is 4.28 to 1.0.
This Is taken from Table IV·8 (in the draft SEIS) by dividing the board foot measure of the ASQ
by the cubic foot measure In the same table. A simple ratio between acres harvested to volume
harvested can be derived by dividing the total volume for any alternative by the acres treated.
For the Preferred Alternative the relationship Is 24 MMBF divided by 5,500 acres harvested
(from table 11·16). The result Is 4.3 M.BF per acre on average. This Is approximately 20 to 25
percent of the average standing volume of the harvested acre, assuming on the low end that
stand volume equals 15 to 20 MBF per acre.

It Is correct that most of the 29,000 acres will come out of the late/mature successional stage
which Includes old growth, but because only partial cuts are performed In these stands, and
because the stands are periodically reentered, the actual number of acres harvested would be
far less than 300,000 over the 100 year harvest period projected by the commentor. The
projection In the comment Is based on clearculling 2,900 acres per year (29,000 per decade),
and thus approximately 300,000 acres over a 100 year period. No alternative In the draft SEIS
called for that level of clearculling. However had an alternative done so, the average yield per
year would have been approximately 43 MMBF per year. This harvest level is higher than any
alternative evaluated In the draft and final SEIS.

To develop Tables IV·15 and IV·21 required projecting the number of acres treated over a 50
year period. Since selection and shelterwood harvest methods are emphasized, the majority
of stands harvested are periodically reentered rather than abandoning the stands after a partial
harvest entry and moving to a previously unharvested area. Alternative H5, for example,
requires harvesting 5,500 acres per year. Of that total, 4,300 of these acres would be selection
harvested and 500 acres would be shelterwood harvested (Table 11-2, final SEIS). Both oflhese
harvest methods require periodic stand reentries.

Projecting harvests for Alternative H5 over a 50 year period, there would be 178,000 acres
treated. Not all of these acres would convert from late to early successional stages, however.
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When we consider natural succession on the 80 percent of the Forest where no harvesting
would take place, the Forest vegetation, overall, Is becoming more mature.

TIMBER 17 -- Several representatives of environmental groups and Individuals expressed concern
over the sllvlcultural practices applied to aspen.

'Before man's meddling aspen exhibited excellent vertical diversity. You cannot cut aspen to
'save' them.. .IF you can only get $17.00 per acre (or 1000 BF) for aspen it costs more to
manage tt than leave tt alone-by leaving old growth and mature growth alone long enough
aspen will lose tts even aged characteristics and leave enough uneven aged habitat in the
pines! Allow fire in below cost timber and allow natural succession!'

'If aspen is not cut the planning documents argue, marauding conifers will infiltrate the aspen
stands and eventually displace them.

Alternative methods for maintaining aspen must be examined as part of the documentation
necessary to fulfill the requirements of the USDA Decision. Much more detailed information
about the structural composition of the Forest's aspen stands is a prerequisite for substantiat
ing any claims about aspen. We suspect that a more detailed inventory would reveal that
aspen stands on the San Juan are similar to those on the GMUG forests: There, fully
three-fourths of the forests' aspen is not conifer-invaded and, therefore, not vulnerable to
natural secession.'

c

'The Forest likes the idea of .chopping aspen to promote diversity also:.... '[Not treating
aspen] will tend to provide more homogeneous vegetation ...: (DSEIS IV-30).' c.
'All of this ignores the fact that aspen stands are often adjacent to conifer stands or invaded
by conifers, providing for great diversity. The aspen-conifer edge provides excellent habttat
for a variety of wildlife species. When aspen get old, they gradually succeed to conifers,
providing excellent diversity in the meantime.'

Response:
To determine whether the composition and structural d!versity of vegetation will be affected by
timber harvest, landscape specific considerations such as the relative abundance of other
similar habitat, opening to cover ratios, and the presence or absence of hiding and thermal
cover must be considered. We have also revised the 'Diversity' section of Chapter IV (pages
IV 21-23) to further qualify statements on our part that may have presented the perception that
we view the absolute need to harvest aspen to perpetuate current acreages. The final SEIS
points out that a large number of acres are not self-perpetuating; therefore, over the long-term,
there would be fewer acres of aspen 50 years from now than there are today. This Is a reasoned
opinion on our part which describes how natural successional processes will shape the future
forests. We also qualify our statements In the final SEIS by stating that •.• 'Treatment of aspen
may be desirable In some areas...• Again, based on existing site conditions and site-specific
analysis of proposed harvests this statement may be true, the opposite may be true, or no
change In habitat diversity may result. We have used our best professional judgement to
describe projected diversity changes for the 84 affected diversity units.

In terms of alternative ways of treating aspen, we examined a full range of non-commercial
harvest options. These options are summarized In Appendix B, page B-38 through B-42.
Non-commercial options do not achieve the specific objective of making some level of aspen
available to commercial manufacturers who need aspen as a raw material Input however. Local
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mills use aspen to manufacture panelling, erosion control matting, filters and a number of other
products. These plants rely on the San Juan National Forest for their raw material needs since
there are very limited supplies of aspen available elsewhere. At least one aspen mill has been
In business continuously since the late 1940's (45 years) providing for a stable employment
situation for the town of Mancos.

TIMBER 18 •• One respondent expressed concern over projected harvest on steep slopes.

'Why were yield tables made applicable for slopes <30 and 31-60%? Is this based upon
actual on-forest experience? Doesn't this overestimate ASQ, since there is lillie possibility that
there are as many MMBF per acre on slopes over 30% as there are on <30%?

Response:
The same tables can be used for the two slope classes with some degree of confidence
because the yield tables are specific to basal area classes that represent the current basal area
per acre. The standing volume of timber within a given basal area class Is similar enough for
the two slope classes that the same yield table can be used for either one. It Is then a matter
of determining what acreage of the stands, In either slope class, fall Into which of the size and
basal area classes. There may be more stands In the lower basal area classes on steep slopes
than on slopes between zero and 30 percent slope.

Each basal area class has a representative volume which Is grown Into the future for the
purposes of FORPLAN simulation. For example, spruce-fir is classified according to three
classes, 40·80,80 ·120, and 120+ basal area. Each has a different volume and each grows
differently. The total of all spruce-fir sawtimber acres were classified according to inventory
data, and placed In one of the three categories.

The size limitations of simulation models generally require some degree of data aggregation.
What would be the risk or result of the aggregation scheme If It over estimated or under
estimated the volume of a representative stand? To explore that question, only two Alternatives
(H1 and H6) require some harvesting on slopes greater than 30 percent. If volume obtainable
from steep slopes were over estimated by, say, 20 percent, then the long-term sustained yield
from the steep slopes may be overstated by as much as 20 percent and the number of acres
harvested understated by 20 percent. Since steep slope harvest comprises Just over 30 per·
cent of Alternative H1, then, overall the LTSY calculation of the alternative would be off by 6
percent. For Alternative H6, the error would be in the neighborhood of 2 percent. This would
not affect the ASQ of these two alternatives however, because the ASQ Is below the LTSY
calculation. The volume over estimation would affect the estimated number of acres of harvest
required to Implement the alternative, but again by only 6 percent and 2 percent for Alternatives
H1 and H6, respectively, If yields on steep slopes were off by 20 percent.

TIMBER 19 •• One respondent was concerned about the volume under contract•.
'Two-two and a half years of uncut contracted backlog! Why is this an objective (page
B132-133)? ...Again, if the public knew the supply backlog and initiated a change in timbering
local timber dependent industry should be able to adjust over 2 years!'
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Response:
These are contracts for a raw material used In a manufacturing process. A common private
Industry practice Is to enter Into long-term contracts with raw material or parts suppliers. It
would be difficult for an automobile manufacturer to operate on a week-to-week or spot market
basis with a sheet metal supplier, or for a major utility operating on short-term, spot contracts
with no assurance of continued supplies. A utility would not risk constructing a power plant
without some assurance that they could obtain the fuels to power the plant on a long-term
basis. Energy contracts usually run 10 to 20 years In duration. Wood product manufacturers
face the same dilemma. Before they construct a plant or hire a workforce, they need some
reasonable assurance that the raw materials used In their production processes will be avail
able.

The Forest Service policy guideline Is to maintain between 2 and 3 years uncut volume under
contract. If the volume Is more than three years worth, competition and price could drop as
manufacturers attempt to liquidate excess stumpage Inventories. If volume drops much below
two years volume under contract, It becomes difficult for manufacturers to efficiently plan
production schedules, capital Improvements, or, for that matter, to obtain capital.

This general rule of thumb has been In place for decades and Is no different than observed In
the private sector. The commodities exchange is another example of a market place where
willing bidders can obtain raw materials contracts for any period of time. This Is also the case
with purchasers of stumpage within the limitations ofa timber sales contract expiration date.

c

TIMBER 20 -- One respondent questioned the loss of the Yard Unmerchantable Material (YUM) C
requirement? ..

'Why SJNF eliminate the contractual YUM reqUirement? Will this help or hinder reforestation?
Will this encourage leaving below cost species like lodgepole pine uncut among spruce/fir
stands? What is the reasoning and what are the biological effects?'

Response:
We no longer reqUire yarding of unmerchantable material (YUM) because we believe It Is better
to leave the downed timber In the woods to decay and be recycled as nutrients. Leaving
unmerchantable material behind also aids reforestatlon~ .

TIMBER 21 -- One respondent had a question on timber inventory.

'Why does the increased volume estimates include 'revised use standards' of smaller materi
als? If only clearcutting large diameter ponderosa or spruce is financially efficient, it is
misleading to cut or offer smaller and smaller diameter wood...'

Response:
The increased utilization standard was Implemented within the Rocky Mountain Region of the
Forest Service in the early 1980's. These standards were circulated for public review, were
debated, and ultimately were adopted by the Region In the Rocky Mountain Regional Guide
(1983).

Typical harvests on the San Juan NF Involve trees much larger than the minimum 7 inch
diameter for conifers. However, now, when a tree between 7 Inches and 10 Inches (the old
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standard) Is removed, the Forest Service charges for the tree. There Is nothing misleading
abollt thls,it prQmotes better Illllizatlon and provides a fair retllrn to the Government for a tree
whic:h has a manllfa.c:tllred .prodllct .vaille.

TIMBER 22 -- Several representlltives of environmental organizations and Individllals expressed
dOllbt over benefits a$Sociated with timber harvest.

'Cross benefits of timber harvesting that cOllld not be sllpported in fact were the reason for
. the McCleary remand in the first place-these statements are true only if they do not cause

a depreciable effect on non-commodity resources and they are not money losers on a fully
loaded cash basis to the federal treasury!

The worst example of this is on p. 111-1 of the DSEIS where the following are listed as possible
benefits to vegetation management:

increased opportunities for dispersed motorized recreation;
improved and safer developed recreation sites;
increase,d water yields;
improved long,term visual quality;
improved range conditions. and livestock access to suitable forage and/or water;
a stabl.e or increasing number of jobs and income that are related to forest activities;
a stable community social structure;
improved habitat capability for elk, deer and bighorn sheep;

'These 'benefits' and reasons are questionable at best. There is already more than enough
motorized recreation capacity. Building additional roads would not be a benefit. Little if any
commercial cuttingis done nearcampgrounds, and usually there are only a few hazard trees
in these campgrounds. These could be removed by Forest Service crews. Any increased
water yield is of questionable value... Visual quality is usually decreased by timber harvest
in the short-term. At best, there is no impact in the long term. Any increase in range condition
is not a benefit because 'the San Juan National Forest is able to accommodate a larger
number of cattle and sheep than current demand (DEIS p. 111-13). Jobs, income and social
structure could be destabilized by continuing to offer timber sales at a level that the pUblic
will not tolerate and for which continued funding is not assured. MacCleery spoke to this point
at P. 9 if his decision.....Big game habitat capability improvement from timber harvesting
would occur only on summer range. But winter range is the limiting factor, therefore, improve
ment of summer range is no benefit. Also the animals are driven away from cut areas by road
use and the cutting itself.'

' ..p. 11-14 states that 'commercial timber harvest can provide positive returns to the Treasury,
. b,UI the timber program in the preferred alternative is in the red. Insect and disease control

and fuel reduction is a benefit only around private property. Otherwise the forest ecosystem
profits from these natural disturbances. Wildlife habitat is not improved and visuals are
usually adversely affected.'

.:The purchaser road credit is wrongly counted as a financial benefit from timber cuts. The
Fore.st has no justification to support this. These roads are either closed or used by hunters
and 4x.4 recreationists.. However, neither hunters Or 4x4 drivers have ever expressed any
willingness to pay for the roads. The roads are a cost of cutting timber. The purchaser road
credit should be removed from any benefit or 'returns to the treasury' accounting. The Forest

.. has staled in .its planning documents that the demand for motorized dispersed recreation is
far below the existing miles of road on the Forest.'
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Response:
We have addressed the question Of other resource benefits in a number of the preceding
responses. In summary, If there were not already a commercial timber program, we probably
would not attempt to establish one solely for the purpose of achieving these benefits.

However, we do not agree that continuing the current level of timber sales "destabilizes Jobs,
Income, and social structure." The Secretary's 1985 appeal decision on the San Juan and
Grand Mesa, et. aI., National Forests portrayed a scenario that questioned the wisdom and
rationale for increasing a timber sale program which was below cost. If such a scenario were
Implemented, wholesale industry expansion could result, followed by the possibility of whole
sale layoffs If Congress suddenly and substantially reduced the funding of below cost timber
programs.

However, in contrast to the above scenarlo,the amendment does not increase timber sales.
The amendment reduces the ASa and holds timber sales at current levels. By doing so, the
amendment continues to support the same stable community situation that has prevailed for
the past decade.

Another factor to consider In light of the MacCleery decision Is the so called "destabilizing"
factor--below cost timber sales. In response to a previous comment (Timber 3) we discussed
the below cost timber sale situation and the fact that the Forest Is closing the gap between
costs and revenues. We feel that measurable progress is being made to that goal.

The list of "possible" benefits that result from managing forest vegetation on page 111-1 of the
draft SEIS has been deleted from the final SEIS.

TIMBER 23 -- One environmental organization questioned the practice of precommerclal thinning.

'Why would there ever be a need for precommercial thinning, unless timber production was
the main goal of management? The Stage II analysis found that even commercial thinning
was uneconomical (AMS Appendix B at pp. 21-22). This analysis also found that silvicultural
methods which allowed natural regeneration were more financially efficient.'

Response:
Precommerclal thinning Is not a scheduled activity In the alternatives. We have revised the
alternatives In the final SEIS to emphasize silvlcultural methods which promote the retention
of continuous forest cover or natural regeneration. Alternatives, H5 and H6 In particUlar, have
been modified to emphasize uneven-aged management. Uneven-aged harvest methods main
tain a continuous tree stand with a number of distinct size classes present within the stand.
This uneven-aged stand structure best duplicates the natural stand conditions most common
on the San Juan N.F.

TIMBER 25 -- One timber Industry representative feit that the draft Inadequately portrayed manage
ment Intent for suitable iands.

c

c

'The Forest Plan map does not accurately represent management intent for suitable timber
lands. While your staff has stated that inclusion in these Management Areas did not affect
the calculation of ASQ, we are concerned that the direction in these Management Area (
Direction may not allow field implementation of the plan. ,,----,
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For example, in Management Area 68, the only mention of timber management in the
Management Prescription Summary is 'Cutting of encroaching trees may also occur'. In the
Silvicultural Prescriptions section for 68, specific silvicultural direction is prefaced by 'Main
tain and manage forested inclusions to provide a high level of forage, wildlife habitat, and
diversity'.

'A combination of mapping changes and prescription modifications is needed to clarify
direction for suitable timber lands.'

Response:
The management area map accurately displays our management Intent for the suitable timber
lands.

WIth the Intent that thIs action represents an amendment of the Forest Plan, we chose to
specifically focus on the Issues that triggered the amendment. At the heart of the Issue was the
questIon of the amount, location, and method of harvest. In terms of management prescrIption
emphasIs, we were not compelled to make wholesale changes but very deliberately Intended
to maintain the overall management emphasis of the Forest Plan. We made some management
prescriptIon changes only where connected to this action. The major changes Included drop
pIng the water augmentation prescription (98) and reassigning the 9B acres to other manage
ment emphases Including 7E (wood fiber production) 4B (emphasis on habItat for management
Indicator species) and 3A (emphasis on semI-primitive non-motorized recreation). The other
major change entailed reassIgnIng prescrIptions on those areas which were SUitable timber
lands In the Forest Plan but removed from the suitable timberland base in the amendment. (The
amount of suitable timber land was reduced by 95,000 acres In the amendment.)

In severyears of Forest Plan Implementation, we have seen the need to adjust the management
area prescriptions, we have accompllshed that through Forest Plan amendments. To date, we
have Issued 11 amendments. This reflects the dynamic and flexible nature of the Forest Plan
and the Importance of Implementation monitoring In keepIng the Plan up to date. We will
continue to amend the Plan when and where changing conditions indicate the need to change
management direction.

TIMBER 27 -- One respondent questioned the effectiveness of the reforestation program.

'It appears that all alternatives inclUde 300 acres of annual planting independent of current
harvest levels (8-130). If in fact, there. are 8,653 acres required to be reforested by NFMA
(8-131), at 300 acres per year, 29 years will be required to complete the job. The Forest
should re-examine the need for this program if 29 years until completion is acceptable.'

Response:
The current reforestation backlog is about 4,300 acres, of which 1,500 acres are awaiting final
survey and certification as being adequately restocked. This leaves 2,800 acres of spruce-fir,
which Is being planted at a rate of 300 - 400 acres per year. These acres are also stocked, but
need to be Interplanted to meet the full stocking standard for certification as restocked.
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TIMBER 28··Several respondents expressed concern over potential tlrriberactlvitles In specific areas.

'It is good that no cutting is planned for the Vallecito area, as it should be designated
wilderness, to join the Piedra WSA with the Weminuche Wilderness area.'

'The San Juans are one of my favorite places in Colorado. It's very sad to see them destroyed
by various developmental and resource extractions. ' ,

Response:
The three proposed sales critical to developing a linkage between the Piedra Wilderness Study
Area and the Weminuche Wilderness have been deferred to the revision of the Forest Plan to
allow time for proponents to have Congress consider the area for Wilderness designation.

Some timber and other developmental activity has taken place over the last 10 years In the
former South San Juan RARE II area. Discussions during the development of the draft amend·
ment focused on concern over the proposed Big Branch sale. That sale has been deferred until
the Plan Is revised In 1997. The amendment plan does propose other timber sales In the area.

WATERSHED/SOILS 1 •• Concern over erosion from Individual timber management practices with
critical watersheds and near streams. These concerns were expressed by twenty"one respondents.
Two came from Individuals associated with environmental organizations. Seventeen of the respon·
dents expressed no affiliation with organization or business. One was an official responses from a
government entity.

'I ask that the final EIS contain maps of old growth, important winter range and of identified C,'
unstable watersheds.'

Response:
We have Included amap olthe critical watersheds In the Water section of Chapter IV of the final
SEIS. We have also added a map of winter range to Chapter 11/ oUheflnal SEIS. No map has
been added of old growth. Please see the biological diversity/old growth section of this chapter
for a discussion of current Inventory efforts which will lead to comprehensive mapping of
old·growth. '

'Some of the most critical areas of the forest are the riparian and watercourse ecosystems.
Streamside Management Zones (SMZ's) are not adequately addressed in the DEIS and
should be given more attention in the arl1endment.No logging or road-building should be
allowed within 500 feet of a stream at the minimum. This width would be' increased for the
steeper riparian areas. No logging or road building should be 'done in watersheds that have
experienced any increase in sedimentation as a result of prior 'management' activities.'

Response:
Streamside management zones or buffer strips are not presently Included In the riparian
prescription (9A) or In the Forest Direction. However, they are fre'quently part of the mitigation
reqUirements In the environmental assessment and timber sale contract for Individual sales.
Changes In the standards and guidelines could result from the findings and recommendations
of the monitoring of projects within riparian areas.

Logging, roadlng and other projects and activities are acceptable In watersheds that have C"
experienced Increased sedimentation where the cumulative total of the Incremental Increase
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In sedimentation, triggered by the activity,. does not exceed the standards and guidelines of the
Forest Plan. Please refer to Comment Watershed/Soils #3 for an explanation of critical water
sheds and timber related activities.

WATERSHED/SOILS 2 -. Skeptical of water yields and or values associated with water yield. These
concerns were expressed by twenty-nine respondents. Five came from Individuals associated with
environmental organizations. The remaining 24 of the respondents expressed no affiliation with
organization or business.

'Drop the value associated with your pure speculation on the effects of timber cutting on
enhanced water yield (flooding). If you insist on playing this charade then you will have to also
show the effects on stream flow, sedimentation, erosion, local and regional groundwater
recharge and discharge changes, impacts to water quality which will violate the CWA, and
effects on baseflow regimes. Wtthoutthis information you are only providing a biased view
of impacts in an EIS.'

'Since the water yield benefits downstream users, PNV is overstated for the forest and
counties in question, especially since there are no related costs associated with this water.
Where will tt be stored? How much will that cost?'

'increased water yield may be beneficial if base flows are increased...'. There is absolutely
. no indication from any research that CEC is aware of that base flows ever increase as a result

of cutting. Again, the only increase comes in the spring (continuing into early summer in
heavy snow years). It is interesting to note that water yield decreases in every alternative, as
regrowth in the extensive Douglas fir and spruce-fir clearcuts will purportedly 'exceed the rate
of vegetation removal' (DSEIS IV-50). I.e., abusive forestry practices led to an increase in
water yield, and now that the land is recovering, water yield is dropping so need to cut more.'

' ..The water which is produced from timber cuts is the most uncertain, the last water. There
is some question as to how much really reaches the stream. This water is a marginal resource
and the value of the water must be set at the margin, the lowest figure that an agricultural
user pays for water. The values on page 111-30 DSEIS are probably considerably higher than
the marginal value. We agree wtth the Brown study that virtually none of the water from timber
cuts would be available, when needed, for irrigation in either the Upper or Lower Basin. The
controversial values assigned for hydropower and salt dilution are highly speculative.'

' ..The water value should be ~Iiminated until all other costs and benefits from timber can be
calculated on an equal basis.....

bank erosion
increased sedimentation
The removal costs of sediment from reservoirs can be calculated and is a cost of cutting
timber.
RemOVing timber reduces the nutrients available to the forest. The nutrient value of each
tree and replacement cost of fertilizer can be calculated as a cost of cutting timber.
timber cuts cause loss of scenic and recreational values at least for the short term which
may last more than 20 years or one generation. ~

'Since hydropower is presented as $23.25 per acre foot benefit, where are the costs? Doesn't
the lower basin or upper basin states have to build the additional generating facilities to
generate these benefits?
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' ..drop this 'benefit' from final SEIS.'

'The claimed increases in water yield are not quantifiable by any real-world measurement
method. These yields increase only in theory extrapolated from experimental forests. The
present water yield of the Forest is stated in the DSEIS as 2.4 million acre-feet (111-27). The
augmented water yield from the preferred alternative is given as 9,200 acre-feet (IV-51). The
amount of augmentation is .38 percent over current yield. By what method does the forest
propose to measure an increase in water yield of .38 percent above 2.4 million acre-feet in
any statistically significant fashion? I doubt the Forest could provide scientifically defensible
empirical evidence from flow monitoring of streams in the Forest that gives credence to this
claim of increased water yield.'

'Claiming an economic benefit from increased water yield in the Colorado River at Imperial
Dam (the salt dilution alluded to in the DSEIS at B-47) requires a dramatic stretch of the
imagination. If the Forest intends to consider the economic effects of its proposed plan
literally thousands of miles distant, then it must uniformly assess economic impacts to every
resource. To apply a consistent approach, the DSEIS must consider the economic benefits
of recreational users purchasing recreational equipment in every region of the country, for
example.'

'The benefit values in DSEIS Table 111-19, p. 111-30, <Ire not additive. Water used for consump
tion cannot also be used for hydropower production or salt dilution. Surely there are more
efficient ways than commercial timber cutting to increase the flow of the Colorado River. Two
such ways are to retire marginal farmland and implement water conservation measures....
Note that MacCleery asked: 'Is the timber program as currently proposed actually the most
cost effective way to achieve the non-timber multiple use objectives of the the plan?'

'If the Forest Service tried to market the water there would be likely be no buyer because the
additional water is so uncertain and there would be no accompanying water right. Clearly the
water value does not meet the Willingness to pay criteria and should be dropped.'

Response:
We view Increased water yield as a residual effect of the timber harvesting process, but not as
the Impetus for harvesting timber. The debate Is not so much whether Increased yield occurs,
but whether this Joint output of harvesting carries any value In consumption, and whether the
Forest Service has made a complete accounting of the costs and benefits of Increased water
yield.

c
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The basis for the assumption that timber harvest increases water yields Is the ongoing research
at the Frazier Experimental Forest and the numerous studies that verify the Frazier results.
Researchers from the Rocky Mountain Forest and Range Experiment Station conducted field
reviews of the San Juan National Forest In the 1980's for the expressed purpose of Identifying
similarities and differences between the Frazier vegetation and moisture regimes. There Is an
overwhelming amount of experimental evidence that Increased yield results from vegetation
removal. The research also Indicates. that the yield Increases the duration of peak flows, but
does not appreciably Increase the Instantaneous peak yield. In terms of Colorado basin occur
rences, these additional yields would be captured In the downstream reservoirs, though the
timing of peak flows Is probably not the most advantageous. The water valuation study by
Brown et. al. (Marginal Economic Value of Runoff from San Juan National Forest, May, 1988.
Please see Appendix G, Bibliography for full reference.) discusses the water storage problem
and the disposition of water In the Colorado Basin In great detail. C
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On the other hand, It Is Important that we consider the magnitude and timing of Increased yield,
not Just from a valuation standpoint, but from the standpoint of concern about the environmen
tal effects of these Increases on stream course stability. Our concern that water augmentation
practices cause over watering of stream courses has led us to drop the 9B prescription (38,750
acres of water augmentation prescription) completely from the Forest Plan. The reason for this
prescription change Is discussed In the accompanying Record of Decision. If we were to
assume that no Increase occurs as one of the above comments suggests, then by deduction
there would be no potential for Increased sedimentation or stream blowout. With no yield
Increase these potential adverse results would not be a factor.

We have quantlfl~!HI1.e environmental effects ofthe alternatives and have presented the results
... ---In the various sections of Chapter IV Including the Recreation, Visual Quality, Vegetation,

Wildlife and Fisheries, Solis, and Water sections. However, for lack of applicable research we
have been unable to quantify some of these effects In dollar terms. Therefore, the PNV of the
economic (not financial) analysis must be Interpreted with caution.

The water valuation study by Brown et. at has been the subject of heated debate. A relatively
comprehensive review of the study Is contained In "National Forests -- policies for the future;
Volume 5; the Wilderness Society (1989). We hope the researchers can find some common
ground for agreement. However, to put the study In perspective, in 1987 representatives of one
of the special Interest groups who participated in the issue resolution efforts, suggested we
adapt the results of Brown's study of the seasonal disposition of flow Increases on the Arapa
ho- Roosevelt National Forest. At the time, the research was incomplete, but preliminary results
Indicated that much of the water evaporated in reservoirs and, In fact, was not consumed. If this
result were further developed, then one could argue that only a small percentage of the 1985
RPA value for augmented water should apply to yield Increases In the Colorado River Basin.

We agreed to apply Brown's research procedures to the San Juan National Forest and, ulti
mately, the results were similar to those obtained for the river basin simulations for the
Arapaho-Roosevelt. Where the controversy arose, however, was In Brown's attempt to provide
a more comprehensive accounting of the benefits of the marginal water outflows. Brown
Identified three categories of benefit: agricultural and municipal water consumption, hydropow
er production, and dilution of salts In the Colorado River. The sum of these estimated benefits
was $37.70 per acre foot In 1985 terms, but the total value of consumptive use was only $1.26
per acre foot.

If Brown's estimated water values are applied to the claimed water yield Increases from timber
harvest, the resulting value would range from $1.50. to $20.00 per acre per year over a period
of time depending on the harvest method and tree species harvested, or $0.33 to $1.00 per MBF
of timber harvested. Because the value Is viewed as high, It has been roundly criticized. For
comparative purposes, the 1985 RPA marginal value for water was $51.00 and the 1990 Forest
and Rangeland Renewable Resources Planning Program (RPA) value was $63.00, as com
pared to Brown's value of $37.70 ( all adjusted to 1985 constant dollars)

WATERSHED/SOilS 3 -- Forty-eight respondents raised general questions on the effects of the
alternatives on watersheds. Individuals who listed no affiliation account for forty of the responses.
Four were local governments and the remaining four were government organizations.

'( believe that site-specific analysis of proposed timber sales in erosion-prone watersheds are
an inadequate means of soil protection. I ask that the Forest eliminate these identified
drainages from possible ground-disturbing activities."
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'As Table S-8 and S-9 indicate, each alternative will have a great effect on soil loss, hence (
sedimentation, fish, and regeneration ...The stated effect on water quality (pS-21) ignores _
other natural occurring cumulative effects, such as mining (old mines and roads in particular),
or potentially catastrophic effects, like fire, which would naturally reduce water quality...Soils
management and preservation is critical on SJNF as the silviculture method helps define
whether or not soil bUilding materials will be left after the cut. A clearcut forest leaves none
of the soil building materials needed to build or preserve soils over 1 to 5 rotations. (Don't
tell us natural degeneration of the rocky soils will build more fertile soils!)'

'We also request that soils and critical watershed areas be deemed a priority for study....until
such studies can be completed, we ask wah regard to specific areas designated for timber
ing, that no cutting occur until these areas are individually studied for potential watershed and
soils disruption.'

"Table IV-26 - Please identify these watersheds by name-also, zero cutting should be allowed
in these watersheds per CWA/NFMA! Are any cuts to be made, by alternative, in any of these
watersheds?'

'Table IV-26, p. IV-62, shows a high number of watersheds which will exceed sediment
threshold levels regardless of alternatives. The Final document should name the watersheds
and list the proposed cuts. The Forest should not be proposing timber cuts which would
cause threshold levels to be exceeded without at the same time clearly describing mitigation
measures. The fact that no mitigation measures are included leaves some doubt that mitiga
tion can be accomplished.'

RESPONSE: C
We have reanalyzed the critical watersheds displayed in the draft SEIS with the same HYSED
model and more recent information from our vegetation management data base. As a result,
several of the watersheds are no longer considered critical within the tolerances and level of
detail within which they have been analyzed. For the selected alternative, the five remaining
watersheds are Mosca Creek, Elbert Creek, Bear Creek above Rockwood, East Hermosa and
Lost Canyon.

HYSED is useful as a tool to conduct a general screening of projects proposed in an area.
However, more Information about the proposed activities Is needed and a more detailed, site
specific analysis of the possible and probable consequences of timber harvest will be conduct
ed before any timber sale would actually be permitted within the critical watersheds. Project
level analysis would also serve as the basis for specifying mitigation practices necessary to
meet the Clean Water Act.

The Forest Is now completing an analysis process that better assesses cumulative watershed
effects. The critical watersheds are being reassessed with this process. Use of this cumulative
watershed effects process for specific projects will be followed by an on-the-ground assess
ment and Identification of 'weak links' in the stream channel system and landscape. This
assessment will include Interpretation of stream types; the location of problem areas such as
headcuts or areas of bank erosion; the probability of slope failures; and the proximity of.
proposed activities to the drainage system, riparian areas, or wetlands. No commercial har
vests of any significant scale will actually be implemented in these watersheds until this
analysis Is completed and harvests can be conducted within the management standards and
guidelines.
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We have provided a map of the critical watersheds In Chapter IV, "Water Quality" section of the
final SEIS, Chapter IV, page IV·15.

WATERSHED/SOILS 4 •• Two individuals had several specific questions regarding soli conditions.
These were asked In the context of effects on rotation ages.

'What is the net export of essential soil nutrient capital contained in timber hauled from the
site? In tons per year, please. Quantity of ash will do. Then, how long does it take for a heavily
impacted (and compacted) biomass to replace this essential capital?"

"Data pertaining to soil erosion and damage is among the least satisfactorily addressed areas
in the plan. Healthy sustainable soils are essential to any form of reforestation. Without an
adequate analysis of loss of soils through erosion and biomass disruption, it is very difficult
for us to accept the Forest Service's claim regarding forest regeneration or to believe that FS
calculations on tree rotation age are accurate.'

Response:
When trees are harvested and removed from a site, there Is a loss of biomass and a loss of soli
nutrients contained In the organic matter. Quantifying the loss of essential soli nutrients would
require Intensive, slte·speclflc studies and would be a very difficult task to accomplish. We rely
on the results of controlled studies conducted by the various Forest Service research stations
and universities for this pertinent Information.

Tree growth depends on many factors, Including precipitation, available soli nutrients and
microclimate (shading, competition from other plants). These factors are variable and can
change from year to year. Generally speaking, one can assume It will take around 100 years
to replace the soli nutrients contained In a 100 year old tree. If a site has been heavily Impacted
and the soli at that site has been seriously compacted, It will likely take longer to replace the
soli nutrients compared to a nonlmpacted site. Quality soli management Is very Important to the
San Juan National Forest. Timber sale areas are carefully planned with appropriate mitigation
measures applied and monitored to avoid resource damage and soli compaction.

'What is the net management-generated export of organic soil component due to erosion?
What, again is the replacement time? First you claim that soil loss cannot be modeled or
quantified, then you claim .39 tons/ac/yr and compare it to a 'tolerable loss' of 3.23 tons/ac/yr.
The latter is certainly not tolerable-at 86 pcf density, the soil cannot sustain an erosion loss
of a foot of topsoil every 580 years. This is significantly faster than soils production. At any
rate your .39 tons/ac/yr figure must be replaced if sustainability is to be achieved. I do not
see this addressed in the plan. Also, please quantify the cost of this sediment to water quality
and reclamation projects. No numbers are given for erosion due to road construction. These
numbers will be well in excess of 3.23 tons/ac/yr and need to be quantified. In addition,
roading when not obliterated needs to be subtracted from suited base."

Response:
Very little organic matter will leave due to the erosion at sites where management activities are
occurring. Some surface litter may be disturbed or moved, but, In most cases It will only be
displaced a short distance. Surface litter has the most potential to move (especially longer
distances) on slopes greater than 40 percent. Management activities rarely occur on these
steep slopes and timber harvesting above 40 percent Is not planned. Replacement time for the
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small amount of litter (needles, leaves, twigs) that may leave a site would likely be short, since (-
this type of small organic debris is continually replaced by existing vegetation left on the site. _

Soil loss due to road construction Is predicted by the Universal Soil Loss Equation (USLE)
model. These results are displayed In the draft SEIS on page IV-56.

'Quantify disruption of the soils biomass due to management activity. How long does it take
to recover from compaction damage to micro and macroinvertebrate habitat? What is the
severity of microclimate change due to large cuts on soil populations? Is this another 20 year
add to rotation age?'

Response:
The amount and severity of soil disturbance from a management activity depends on a number
of factors Including the type of activity, soil type, equipment used, and current environmental
conditions. Similarly, the severity of Impact to soil populations from microclimate change
depends on many factors, including the ones listed here. Since there are so many variables,
we would be adding false precision if we attempted to predict the absolute amount of soil
disruption that could occur from a management activity at a programmatic level.

The time It takes the soil to recover from compaction also depends on numerous factors,
Including depth of compacted soil, soil moisture content, soil type, severity of compaction, and
environmental conditions during the recovery period. Soil disturbance from management activ
Ities on the San Juan Is carefully monitored and mitigated, and will not add 20 years to the
rotation age of a timber stand. These mitigation measures are developed when a project
proposal or activity Is actually analyzed and takes Into account the site specific factors such C·
as soli type, moisture regimes, slope, equipment to be used when analyzed. _

'Quantify disruption of the nutrient recovery and recycling processes in the forest ecosystem.
These effects will include the effects of deep root loss leading to more severe groundwater
leaching of nutrients, as well as disruption of the ion exchange capacities of the forest soils
due to erosion and higher groundwater.'

Response:
We used the Universal Soil Loss Equation (USLE) to aid in evaluating the alternatives. The
results (including the 0.39 Tons/Acre/Year erosion rate) should be interpreted as relative
values used to Indicate differences between alternatives on a programmatic basis, and should
not be interpreted as absolute erosion rates. The tolerance soil loss figure of 3.23 Tons/Acre/
Year Is the predicted maximum rate of soil loss that can occur while sustaining inherent site
productivity. Since 0.39 T/A/year is less than 3.23 T/A/year, this amount of soil loss can be
tolerated and need not be replaced to sustain the productivity of the site. When on-site analysis
of specific projects is conducted, soil loss amounts will be predicted and compared to the
tolerance. If proposed projects exceed or even significantiy approach the tolerance figure, they
will not be implemented. Higher soil loss amounts are expected on steeper slopes, again using
40 percent as a good threshold. The amendment does not Include timber harvesting on steep
slopes.

Nutrient recycling processes are affected by timber removal from a site. When organic matter
is removed, that material will not be recycled through the system at that site. When trees are
removed from a site, studies indicate that the water yield, or available water at that site will
increase. Some of this water may leave the site as runoff or It may percolate through the soli
and be deposited in the ground water. Soil particles and nutrients may be leached down
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through the soli and lost from the site. Ion exchange capacities in the soils will not be signifi
cantly affected due to erosion or higher ground water levels.

WATERSHED/SOILS 5 -- Several respondents questioned the status of the Forest's soli surveys.

'When was the last soils survey done? When will it be done?'

Response:
The last soils survey was completed in 1981. Additional Inventory has been ongoing, and was
80% complete at the time the draft amendment was developed. The final field work for the
current survey will be completed this year.

WATERSHED/SOILS 6 -- Several comments were received from Individuals, environmental organiza
tions and several government agencies questioning how activities could be conducted In areas that
appear to be sensitive to cumulative effects.

'Page IV-35 Cumulative effects-20% of the 84 watersheds-18 are affected! All below cost-this
is a prescription for disaster. Why even do this?' .

'We are pleased the Forest is working on a cumulative watershed assessment. This assess
ment should not be after-the-fact. No cuts should take place in sensitive watersheds until the
analysis is completed.'

RESPONSE:
We will analyze these areas using the cumulative effects model prior to approving any sales
In the critical watersheds. Proposed timber sales go through a thorough process to Identify
Important issues and concerns. Areas prone to soil erosion are identified and are often exclud
ed from harvest activities. Protection of soli resources on the San Juan Is a primary manage
ment goal. Specialists conduct site specific analyses of the effects of a proposal on solis, water,
and other environmental factors before any ground disturbing activities actually occur. In the
project analysis phase, specific alternatives are considered, projects designed and modified,
and specific mitigation Identified.

WATERSHED/SOILS 7 -- One individual, several agencies and environmental groups questioned the
use of Best Management Practices.

'Page IV-49 says, 'If BMP's and forest directions and prescriptions are adhered to, impacts
to the aquatic and riparian systems should be minimal.' This is a fine hope-what has been
the actual on forest experience...combined with SJNF drive to cover timber cutting costs by
downgrading road standards we are not confident SJNF can make BMP's work and prevent
degradation of fisheries.'

"The federal courts in previous appeals have stated BMP's are not enough-as is indicated as
an assurance on PP IV 54 &55. This will be a challenge as being insufficient in specific actions
or quantification of effects of continued timbering in roadless areas, areas in riparian areas,
areas subject to natural long-term slump, etc. Any violation of CWA as far as sedimentation
is illegal, no matter how short-term. Page IV 58 provides all of the typical BMP excuses -what
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has the actual funded experience been per timber saleoverthe last 7 years as the relate to (
the 'mitigation for timber management and road building as mentioned on pp IV 57-58?'

Response:
We agree that the link between our soli and water conservation practices and the Plan stand
ards and guidelines may not be clear. Best management practices In the generic sense are soli
and water conservation practices; however, BMP's also have an Institutional or regulatory
connotation. Region 2 Is working with the State of Colorado to clarify the linkage between our
conservation practices and the BMP's. Our experience to date has been that forest manage
ment activities are analyzed and appropriate standards and guidelines are applied. The results
are examined, and If additional measures are Indicated to protect the quality of the watershed
they are Implemented.

WATERSHED/SOILS 8 -- One environmental organization doubted statement on sublimation of snow.

'P. IV-60. Studies at the Fraser Experimental Forest have shown that snow landing on
branches or needles falls or is blown off within a few days. See Leaf, 1975. Some of this
sublimates but certainly not 70% of it. The forests may be arid but the temperatures are cold,
so the atmosphere has a limited capacity to evaporate or sublimate snow. Also, by creating
openings in the forest canopy via cutting, more of the ground is exposed to the sun. Thus
more of the additional accumulation of snow, if any, evaporates or sublimates.'

Response:
We agree that we do not have adequate Information to accurately portray the amount of snow
that Is sublimated. We have rewritten that portion of the water quantity effects In response to
your comment.

WATERSHED/SOILS 9·· Several government agencies and environmental organizations questioned
the use of the Hysed Model.

'The issue of critical watersheds calls in question the use of the HYSED model. Our under
standing is that this model was developed primarily using data from watersheds on the
Arapaho-Roosevelt National Forest. This Forest is the least similar to the San Juan of all the
Colorado forests. The climate is colder and drier and both the tree species composition and
the soils are substantially different.'

'It is entirely possible that there are many more critical watersheds on the San Juan than
HYSED has identified. A quick look at the Dolores District and some other parts of the Forest
shows much steep ground and some evidence of slumping, at least raising suspicions that
this could be true.'

'The Final SEIS must contain information on how the Forest intends to prevent damage to
watersheds. This is required by the planning regulations and the NFMA.'

Response:
One limitation of HYSED for assessing cumulative watershed effects Is that the model only
analyzes the effects of roads and timber harvest activities. We are alsO concerned with other
land-disturbing activities that occur on the Forest, such as grazing, mining, recreation use, and
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construction of facilities like utility corridors. The Forest hydrologist has designed a process
to evaluate the risk of cumulative watershed effects.

The cumulative watershed effects (CWE) screening process uses Information from the soli
Inventory, stream surveys, and geotechnical assessments of slope stability to develop a risk
classification. The land uses are overlaid onto the classified risk units and classified by level
of concern..The distribution of acres In classification Is compared to a series of rules to
determine whether the analysis area exceeds the screening criteria. The San Juan CWE does
provide a more detailed analysis than HYS·ED; however, It Is still only a screening process and
a risk assessment of a watershed, and is not a physical process model.

At the time that an activity Is proposed within a watershed, we conduct an analysis of the
potential effects of that activity. HYSED or CWE may be used as tools to Indicate the allowance
for disturbance given other activities that are ongoing, proposed or have occurred. But the
Interdisciplinary team conducting the environmental analysis and planning the project Is not
limited to those tools. If there are Indications that cumulative effe.cts are of particular concern
based on the professional Judgement of those managers familiar with the watershed, additional
site-specific analysis will be conducted to determine.potential effects of the proposed activity.

RECREAnON 1 -- Should have stronger emphasis on non-motorized recreation, visuals, and wildlife.
These concerns were expressed by fifty-eight respondents. One was associated with an environmen
tal organization. Forty-nine of the respondents expressed no affiliation with organization or business.
Eight were official responses from businesses, community, or governmental groups.

'Your job is to ensure that the various interests competing for use of the forests are given
opportunities to use them in ways that benefit them. Certainly timber harvesting is one of
these important uses. Recreation is another. By believing we need 24 million board feet
harvested from San Juan National Forest each year, and further, by believing that some of
that volume needs to come from the Lizard Head Pass region and from areas visible from the
San Juan Scenic Byway, you jeopardize recreational opportunities for a large number of
southwestern Colorado residents and tourists. Furthermore, you jeopardize the Viability of a
large segment of the economy of southwestern Colorado, which depends on the influx of
vis~ors seeking recreational opportunities.'

'As an eighteen year resident, landowner and taxpayer here in San Miguel County, I wish to
go on record as a fierce opponent to any logging in what remains of the old growth forest
in Barlow Creek and the Dunton Meadows. These areas are priceless treasures and visitors
from all over this country and many foreigners come-each year and enrich our economy
which let's face it has a great deal more to do with tourist dollars than 'below market' timber
sales.'

'We must recognize that the greatest economic, scientific and psychological benefits are
derived from complete bio-systems (I.e. pristine wilderness). The local economy is much
more dependent on wilderness recreation than timbering.'

'We live in a beautiful area of Colorado with majestic old forests and abundant wildlife, this
does not exist on the front range and heavily logged a·reas. The economy of this area is based
upon tourism, the major attraction being our mountains, forests and wildlife. Our economic
viability depends upon hunting, fishing, camping and other wilderness experiences. Addi
tional logging will be a detriment to the economic base of our area.'
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Response: (
We agree, recreation Is critical to the economy of southwest Colorado. It Is specifically for that '
reason that we feature recreation, fish and wildlife on the San Juan NF. We have designed the
amendment to be sensitive to these values. For example, sllvlcultural methods now feature the
use of uneven-aged management as a means of protecting visual quality and we have taken
steps to defer harvests In certain areas of the Forest as a result of discussions with representa-
tives of the environmental community. More recently, we provided the Impetus for creating the
San Juan Skyway and have created numerous partnerships with local communities to promote
recreational opportunities, and to stimulate local economies by marketing the quality environ-
mer.l of the Forest. In short, we have developed a recreation strategy for the 1990's which
places us In the forefront of recreation management.

The process of striking a balance among competing uses Is a matter orgive and take requiring
the accommodation of other's needs and desires as well. Regrettably, persons on both sides
of the Issues addressed by the amendment are less than fully satisfied with the results of the
amendment "self. The Lizard Head Pass, Dunton Meadows, Barlow Creek areas referenced In
the above comments provides a good example of where we attempted to gain consensus on
specific aspects of the Forest Plan. This Is a large area spanning the Forest between Rico and
the Lizard Head pass to the north. We eliminated a number of proposed timber sales In the area.
However, by not eliminating all the currently planned sales, some individuals remain dis
pleased by the outcome of the process.

We believe that by providing a wide range of settings with varying levels of access we will
ensure a quality recreation experience to the broadest segment of the public, both now and In
the future. Under the Forest Plan (as amended by the proposed amendment), 51 percent ofthe
land area has a non-motorized ROS class (primitive and semi-primitive non-motorized.) The ("
other 49 percent Is In the ROS classes that allow motorized recreation. Also of significance Is
the fact that the supply of recreation opportunities for both motorized and non-motorized
activities far exceeds the projected demand (Please see Chapter III, Recreation, for a compari-
son in recreation visitor days.) This difference between supply and projected demand suggests
that the Plan not only strikes a reasonable balance between the two types of activities but also,
and more Importantly, does not foreclose future opportunities that may result due to shifts In
recreation demand.

Landscape management and visual character and quality are Important factors for defining and
maintaining the physical or environmental settings necessary to produce the various recre
ational opportunities. The design of specific activities or projects must fit within the visual
quality objectives for the site. The visual quality objectives along the San Juan Skyway and all
of the other major travel routes crossing the Forest Is 'retention' This means that the activity
will not be visually apparent from the travel route. We do not share the opinion that timber
harvest activities will destroy the scenery and have an adverse effect on the present economic
base of southwestern Colorado.

RECREATION 2 -- Logging and mining need not conflict with recreation values. This concept was
expressed by one respondent.

'limbering, and all forms of mineral extraction should be allowed as long as it has no long
lasting negative cumulative impact on the forest environment. In many cases these activities
can be conducted in complete harmony with recreational and wildlife uses when a little
consideration and thoughtfulness are built into the surface use plans.
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Response:
We agree that various resource and non-resource uses of the Forest need not always conflict
with recreation. However, at times, real or perceived conflicts do occur. This Is in part the
primary purpose of analysis and study under the National Environmental Policy Act; to Identify
conflicts and/or adverse effects; .and actions to take to avoid or mitigate the effects.

RECREATION 3 -- Several letters expressed concerns regarding the effects of timber activities on
recreation.

'The statement (on page II-59) that 'minimal' change would occur is false! By reducing old
growth by 10% and leaving only 57% of the forest visual quality designations in partial
retention or better, all timbering has a yet to be determined and unquantified, effect on
recreation. As Table 11-13 indicates, under the 'best case' H2 another 76,000 acres of
unroaded acres will be entered-this is a major effect especially in light of the high recreational
value of this Forest and poor regenerative capacity.'

'Unfortunately, there is a negative relationship between recreation and timber sales. As the
documents admit: Commercial timber sales...require road construction and tree felling,
change the actual appearance of the area, aiter wildlife habitat, create noise in the forest, and
disrupt the characteristic soil and water aspects of the environment -- any of which some
people find offensive.'

Response:
See responses to 'Recreation l' and 'Recreation 2' above. Although there are short-term
negative aesthetic Impacts of timber activities, It should be remembered that less than 1
percent of the Forest will be harvested annually, and this Is done In a manner sensitive to
potential visual Impacts. The use tre'!ds for all recreation activities are generally upward (with
the possible exception of wilderness) along with an ongoing timber management program. We
believe this suggests that most visitors and recreation users come to the San Juan because
of the wide variety of recreational opportunity, natural attractions, and excellent access to most
locations on the Forest.

WILDLIFE 1 -- Fifty-eight respondents, mostly without organizational affiliation, felt that the balance
of management did not adequately reflect the needs of recreation and wildlife resources. This
concern was expressed over several resource areas.

'..please place wildlife higher on your priority list. I see no reason for wildlife to have a lower
priority than timber harvest, and lower priority than livestock grazing.'

'The real economic costs of any change in use in the San Juan Forest may severely effect
the existing economic prosperity of this area. This is a real concern for those of us who do
not participate in construction oriented sectors of the economy. Small increases in short-term
job availability from timbering do not balance or outweigh permanent environmental damage
from road building, or destruction of animal habitat and crucial watershed areas. This dam
age is permanent to our environment and can drastically alter our economic future!'

Response:
The Forest Plan provides the framework for managing the Forest. It describes the Forest
multiple-use goals and objectives, InclUding an Identification of the quantities of goods and
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services that are expected to be produced, and provides multiple use prescriptions and associ- f .
. ated standards and, guidelines for each management area on the Forest, Including proposed \.
and probable management practices. What results Is a Forest Plan that provides a mix of
management emphases that attempts to balance the needs and desires. of the public. The
current Forest Plan, approved In 1983,provldes this strategic direction. .

In contrast, this amendment addresses one particular aspect of the Forest Plan. This amend
ment decreases the maximum amount of timber that we would sell and reduces the area where
timber harvesting would take place. By dElslgn, however, the amendment Is not Intended to
enact major changes In the overall Forest Plan strategic direction. To the extent that this action
has an effect on the balance of other resource programs, then the amendment changes the
balance of multiple use emphases for management of the San Juan NF, but In a limited way.
Through the Forest Plan amendment and revision processes, we will continue to refine the Plan
to reflect changing conditions. .

The amendment does not change the overall goals and objectives for wildlife. The Forest Is
actively Involved In fisheries habitat Improvement, and management to enhance habitat for
non-game species. In areas where we schedule timber harvest activities, we will apply stand
ards and guidelines to protect watersheds and 1!Vildlif.e habitat. Insensitive areas, we will apply
additional protection measures Identified through the Interdisciplinary project review process.

WILDLIFE 2 -- Concern was expressed for the protection of spotted owls by four Indlvlduai~and one
government agency.

'First, I understand that you will be conducting a complete inventory of old growth fores!. I C.
would ask that no cutting occur in old growth before the inventory is completed. Crucially _
important to the inventory is a careful search for spotted owls. Although I personally have not
observed spotted owls in that area, I have heard from reliable birders that they have been
found in southwest Colorado recently. (I don't know if they have been found specifically in
the San Juan Fores!.)'

Response:
We are currently Involved in an extensive examination of ponderosa pine to dete.rmlne areas
to be managed for old growth. In the interim, we will examine an old growth retention option
during the project specific environmental analysis where ponderosa pine Is. proposed for
harvest and where old-growth pine Is present In the proposed timber sale analysis area.

On the San Juan NF, one owl was thought to respond to.a simulated call. We have completed
one year of a three-year survey to determine .whether additional owls exist on Forest. To date
there has been no response from a spotted owl, Including any replication of the original
response. The survey Is targeting the most likely habitats and all areas planned for activities
for the next several years.

WILDLIFE 3 _. One respondent, affiliated with a Jeep club, mentioned public access andwlnter wildlife
closures..

'Many of our members are hunters who support the enhancement of big game habitat, but
not at the expense of ORV access on existing roads and trails. Seasonal closures may be
more appropriate but not exclusive to ORV's. It is our opinion that big game suffers more of ( .
an adverse impact from the activities of cross country skiers and hikers than from ORV users. "-..
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For this reason critical winter hab~at should be closed to allforms of human activity. Further
wilderness areas should be strictly regulated as to the number of vis~ors allowed in the
summer months. Big game appears to perceive a jeep as less of a threat thana man on foot.
As a simple experiment drive through a habitat area and count the number of elk that move
out. Then walk through the same area. Study the results ~ will confirm our observations.'

Response:
We agree that big game animals perceive humans as more of a threat than automobiles. In,
nearly all Instances where we Implement seasonal closures based on wildlife needs, the
closure extends to all human activity.

We are currently Identifying specific activities needed to Implement the wilderness direction
and to resolve specific Issues Identified for all wilderness areas. As part of this process, If
conflicts between wildlife needs and human use are Identified, we will examine direction for
management of that area that will attempt to resolve the conflict.

WILDLIFE 4 •• Many respondents requested that the forest display the location of big game winter
range. These concerns were expressed by twenty-one respondents. Five came from Individuals
associated with environmental organizations. Fourteen of the respondents expressed no affiliation
with organization or business. Two were official responses from businesses, community, or govern·
mental groups.

'The EIS must contain maps of things like old growth, critical watersheds, and big game
winter ranges.'

'P. 11-9; how can there possibly be 650,000 acres of wildlife winter range on the San Juan
Forest? This would be more than one-third of the entire acreage of the Forestl Again, a map
showing the location of winter range would be very helpful.'

Response:
We have Included a map of big game winter range, which Incorporates Information from Forest
Service and Colorado Division of Wildlife In the final SEIS, Chapter III, Wildlife Section, page
111·27. We have also Included a map of critical watersheds In Chapter IV, Water Quality Section,
of the final SEIS, page IV·15.

WILDLIFE 5 •• One respondent requested a map be Included that displayed possible habitat for
reintroduction of threatened or endangered speCies. Several other letters expressed concern that no
explanation of reintroduction of T&E species such as wolf or grizzly bear was Included.

Response:
A map displaying possible habitat for reintroduction of threatened and endangered species Is
not Included with the amendment because reintroduction of any species Is beyond the scope
of this amendment. If the U.S. Fish and Wildlife Service were to determine that areas within the
Forest boundaries were appropriate for the reintroduction of any species, we would work with
them to assure compatible management activities.

WILDLIFE 6 •• The State of Colorado Division of Wildlife, one environmental organization, and one
Individual respondent questioned the use of management Indicator species (MIS).
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'It is not explained how the SJNF will conduct tts MIS...A probability (long term, over 150 C
years) should be presented showing survivability of each MIS under each atternative.'

Response:
We grouped MIS for analysis purposes Into early, mid-, and late successional species. Because
the Forest Service responsibility Is to provide for diversity of plant and animal communities
based on the suitability and capability of specific land areas, we feel that It Is appropriate to use
the selected Indicators. Our longest range projection of effects Is fifty years. The variables that
could affect any species during that time frame are great enough to make predictions highly
speculative, to triple that time would not seem to provide useful, reliable Information to aid In
decision-making.

'In sptte of an increase of old growth of 195,000 acres over 50 years, the plan still predicts
a decrease in old growth (late successional) MIS of 2.3 % in decade 1! ...Given the assump
tions in paragraph 1 (ppIV-39 of DEIS) have these assumptions been borne our in fact over
the last 7 years? Table IV-19 seems to indicate old growth/late successional species will suffer
overthe first decade (and presumably over 5 decades)...What is the predicted decrease over
5 decades at this level of timbering and habitat fragmentation (specifically related, no doubt
to the edge effect)?'

Response:
The decrease referred to occurs only in those areas where we would conduct timber harvest
activities. In those diversity units that experience no activities, It Is reasonable to project that
old growth will continue to Increase. When the two categories of land are combined, the overall (
change Indicates that mature/old growth habitat will Increase. This follows because approxi-
mately 15 percent of the forested land area will have harvesting activities, primarily uneven·
aged management, over the next 50 years, and the other 85 percent will continue to Increase
In age unaltered by planned forest management practices.

'The three·toed woodpecker is listed as an indicator species for late stage successional
habitats. The three-toed woodpecker is dependent on beetle kill and needs one to three year
old dead trees. This can occur in old growth and also in younger ecosystems. The Forest
Service should consider other species more indicative of old growth. A potential list might
include the Boreal Owl, the Golden Crowned Kinglet, the Grace's Warbler, the Mexican
spotted owl and the red·backed vole.'

Response:
The three-toed woodpecker Is the best example for late stage successional habitats of the
eXisting species within the model. The woodpecker represents a primary cavity nester, supply
Ing cavities for secondary nesters.

'The only elements discussed are 'potential' populations-How can MIS populations rise or
fall be determined by 'potentials'? This 'indicates' that monitoring is not occurring per the '83
LRMPI This is definitely an appealable issue given Region 1's frank internal white paper
admission of (a) choice of inappropriate MIS (b) unmonitorable MIS. I feel strongly that this
section does not meet either the vague NFMA standards or the Endangered Species Act
provisions to monitor and protect habitat...We feel that the singular choice of the northern
three-toed woodpecker is insufficient as a MIS late successional species. We also feel that
SJNF cannot demonstrate a sufficient effort over the last 7 years to say whether or not the C...
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three-toed woodpecker will survive overthe 150 year horizon given continued fragmentation
of habitat.

'DEIS p1V-45 also highlights the fact that for 90 years late stage aspen dependent species
(R.N. sapsucker) would decrease! What is the actual vs capacity situation for this species?'

Response:
, The Forest Service monitors habitat rather than species, since the management of habitat is
our responsibility and the state is responsible for wildlife species.

Much of the aspen on the Forest has reached an age that it will be dying and no longer serve
as habitat for the late stage dependent species. Since timber harvest only occurs on about 13
percent of the aspen over the next 50 years, vast acreage of habitat In the various successional
stages remains untouched.

WILDLIFE 7 -- A question was raised about the amount of monitoring of MIS that is actually occurring.

'Please provide budgeted, ie funded MIS monitoring over the last 7 years and an analysis of
planned vs achieved monitoring objectives. During the Reagan years almost every non
commodity program got cuts below budget and if SJNF is like other Forests, or the California
Desert Conservation Area, it is hard to believe MIS monitoring achieved its objectives-please
present these achievements verses budget.'

Response:
Over the past five years funding for non-commodity programs has increased. A monitoring and
evaluation report on the first five years of plan implementation is available on request and will
serve to answer specific questions regarding the results of wildlife monitoring and review of
the monitoring standards.

WILDLIFE 8 -- Several respondents expressed concern about the effects of timber related activities
on fish and wildlife.

•...many roads may well be open more than closed, and the result will be continued disturb
ance to wildlife,' on page IV-51, and on page IV-50, ....Roads have decreased habitat
effectiveness for elk.... roads alone occupy 6% of the entire Forest and this after the first
decade of H5. This does not include 5800 acres per year, or another 255 million square feet
of cutting in habitat areas,!!

'Timbering impacts most forms of wildlife. Some species benefit from various methods of
timber management, while others are adversely impacted. A comprehensive understanding
of the negative implications for all wildlife, birds, insects, and indeed, entire ecosystems, is
lacking and has been poorly addressed. The FS admits timbering may exchange one
ecosystem type for another, and suggests that it is in the realm of natural evolution. We feel
that to trade ecosystems or species is poor policy.'

'Of particular concern is the continual reduction of dense spruce forests which provide
summertime range for elk. They must also have this cover to survive during the lengthy
hunting seasons. Future erosion of this hiding habitat plus increased roading will further
intrude upon the elk's solitary lifestyle.'
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Response:
Because of the programmatic scope of this amendment we are forced as a matter of practicality
to generalize habitat changes. We do so by analyzing wildlife Indicator species that are repre
sentative of a larger group of species. We select management Indicator species to gauge the
response to the changes In vegetative composition that the alternatives will Induce. The
management Indicator species is then used to determine trends In habitat capabilities. At this
level of analysis, It would be difficult to address the effects of the alternatives on all birds and
all Insects. In fact, even at a micro level of analysis, predictions of this nature would be
extremely difficult. Instead we have to apply the rule of reason. We believe that the habitat trend
analyals In Chapter IV of the final SEIS Is appropriate for the programmatic level of analysis.
SUbsequently, we do analyze wildlife habitat Impacts In greater detail, and develop appropriate
mitigation measures when a specific project or activity Is actually proposed.

WILDLIFE 9 -- Two environmental organizations questioned the effects of timber sales on big game.

c

'DEIS p. IV-46: 'In most cases the regenerated stands will provide better hiding cover for big
game than the mature stands once they reach an average height of six feet'. There is no
evidence for this. In fact, the opposite is true: larger trees provide better hiding cover, as it
takes fewer of them to hide an animal. The tall trees also provide thermal cover, which is
absent in a young forest. DEIS p. IV-72 hints that elk populations will decrease because of
an increase in the larger successional stages of vegetation. Again, winter range is the limiting
factor for big game populations. The very small decrease, if any, in forage available on
summer ranges due to increased tree growth is not at all likely to be limiting to elk. However,
it is likely that removal of hiding cover and disruption caused by road construction and use (-_
and limber cutting will, at least temporarily, decrease habitat capability.'

Response:
That Is true, winter range Is the limiting factor controlling overall elk herd numbers. However,
we do want to maintain quality habitat in their summer range. We are also confident that small
bushy trees provide much better cover than do small diameter 'poles' or stems of larger trees.
With uneven-age management there will be adequate areas of both large and small trees, well
Interspersed, and hiding cover will be maintained.

WILDLIFE 10 -- The Colorado Division of Wildlife and one environmental organization were critical of
model used to predict effects on wildlife.

'The wildlife model is based on an analysis of habitat cif suttable lands. Suitable lands
excludes much of the forest including meadows, open grasslands, water and tundra. Of
greatest importance, the model excludes much of the 'edge' already existing on the forest.
An acceptable wildlife model needs to include all these areas. Age class is the determining
factor in the model, not species. Old growth ecosystems as opposed to 'old growth' or
'mature' trees are not factored Into the model.'

Response:
We agree that the model cannot provide a perfect representation of all factors within the forest
environment. Simplification of complex biological processes and Interactions Is always neces-
sary. However, the model does consider other non·forest cover types Including meadows, (-
open grasslands and tundra, In the wildlife habitat capability determination. The analysis was ~_

carried out in steps that Integrated the harvest Induced changes In habitat on lands suited for
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timber production with the natural changes occurring elsewhere on the Forest. The results of
this analysis are displayed and discussed In the Wildlife section, Chapter IV of the final SEIS.

'On the question of existing edge an analysis of edge on a forestwide basiS would be difficu~

to apply and extremely difficult to interpret in a meaningful way on a forestwide basis. The
analysis would have to rectify what constituted the ciJrrent amount of edge, whether the edge
were beneficial or detrimental at current levels, whether additional edge would result from
harvesting, how much edge would result; whether the additional edge were beneficial or
detrimental, if the additional edge were beneficial at what point the incremental addition of
edge would become detrimental, and what wildlife species would be positively or adversely
affected. In addition to that, the programmatic generalizations would have to assume away
the crnical sne specific information required to make a reasoned judgement regarding the
effects of timber harvest.'

Response:
Two Important aspects of the amendment and the planning process should be recognized.
First, uneven·aged management is'emphaslzed, so the creation of additional edge Is limited.
And second, a site specific analysis is conducted at the time an actual project or activity Is
proposed. At that time, specific parameters of interest and concern are analyzed and the
appropriate sllvlcultural activity and mitigation measures are specified. The site specific analy
sis considers the existing vegetation characteristics and the amount of existing edge In arriving
at a final project design recommendation. In the meantime, we would welcome any suggestions
and detail on how a forestwlde model Incorporating edge could be constructed and Interpreted.

RANGE 1 •• Three respondents, one rancher and two government entities, were concerned over a
perceived reduction In available range.

'While range utilization is not emphasized in the documents, n looks to me as if you are
proposing important changes by curtailing the expansion of livestock numbers despite the
anticipation of increased capacity.

'The premise upon which you make this recommendation is without basis in fact. You can
not assume that 'beef consumption will continue to decline·...

1. When retail prices reach a certain level, consumer resistance to price retards con
sumption.

2. Producers respond to lower consumption by reducing their herds. This is accom
plished by sending bearing age females to slaughter, resulting in an expanded supply
of beef at the consumer level for a period of time.

3. Additional supply of product at the consumer level results in lower prices for the
consumers who then increase consumption.

4. Producers respond to higher levels of consumption by expanding. This is accom
plished through retention of bearing age females. Retention of these animals lowers the
supply available to the consumer.

5. Eventually, retail prices reach levels which result in consumer resistance and whole
cycle begins again.
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'If there is going to be additional forage available on the San Juan National Forest, my
recommendation is that you not change the Forest Plan, especially in view of the fact that your
premise is seriously flawed.'

Response:
We have revised the livestock demand estimate for the final SEIS. Please see Chapter III,
Range, Page 111-31. The revised demand estimate shows an increase in demand for livestock
grazing on the National Forest over time. We monitor the livestock situation annually, and feel
that the Forest Plan goals and objectives for livestock grazing remain appropriate. We will again
verify the livestock supply and demand situation during the process of revising the current
Forest Plan.

We do not see this amendment altering range capacity. Therefore, we do not anticipate the
need to change the range program as a result of the actions specified by this Forest Plan
amendment.

RANGE 2 -- One response Indicated concerns for the costs and benefits associated with range.

'It is patently dishonest to say the total value of grazing per AUM exceeds costs by almost
$9 (900%)'.

c

Response: (
The range value Is based on the estimation of the fair market value of an animal unit month
(AUM) of grazing. The value was derived by the USDA Economic Research Service for the
national Forest and Rangeland Renewable Resources Planning Act (RPA) Assessment. Be
cause forest AUM's are not actually priced In a free, competitive market, the RPA calculated
price Is an estimate of maximum potential market value. We did not state that the total value of
grazing exceeding costs by almost $9 (900%). However, we did discuss the relationship
between the estimated fair market value and the actual grazing fee.

RANGE 3 -- One comment focused on the condition of rangeland on the Forest.

'One cannot tell from the DEIS presentation whether 140,000 AUM's is improving, staying
steady, or deteriorating the range. At an average return of $.85 perAUM SJNF and all federal
lands are providing monstrous subsidies to permittees! We would like a table showing the
current state of the range by permit area and riparian area.'

Response:
An analysis of range condition Is beyond the scope of the current amendment which addresses
the timber management provisions of the Forest Plan. We addressed the questions of range
condition and trend when developing the 1983 Land and Resource Management Plan. Monitor
Ing of range condition since the the Plan was implemented Indicates that an estimated 80
percent of rangelands, including riparian areas, show an improving trend. The remaining 20
percent Is either stable or declining. Priorities for treatment are those sites in the latter catego
ry.
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ROAD CONSTRUCTION 1 •• Forty respondents suggested that miles of road to be constructed be
reduced or eliminated. Three came from Individuals associated with environmental organizations. The
remaining respondents expressed no affiliation with organization or business.

'I was told that11.5 miles of new road construction is proposed to be constructed each year.
I ask that if it be, then it be reduced to under 8 miles per year, and these new roads be one
time entry and obliterated in sensitive areas. Once again, I would like to see cutting only in
already roaded areas, which would reduce costs to the taxpayers and possibly also reduce
the amount of potentially damaging sediment produced.'

'According to information presented at our meeting of February 7, 11.5 miles of road will be
needed annually for the life of the amendment to harvest the ASQ, not 10 miles as stated in
the DEIS. Has the amount of road reconstruction needed similarly been recalculated? CEC
feels that the amount of road construction proposed is excessive. In 1983, there are 2905
miles of road on the Forest, according to the Forest Plan FEIS (p. IV-141). Seven hundred
twenty of these miles are closed to public use (ibid, p. IV-142).

Response:
We have revised our estimate of the average annual new road construction for the proposed
alternative to equal 12 miles per year. Estimated reconstruction needs are 7 miles annually.

'I am absolutely opposed to your proposal to build new roads anywhere in our National
Forests...Instead of building roads, use the money we provide you to begin education
programs about the necessity for recycling and non-consumptive uses of the private timber
that is now cut on sterile, mono-crop tree farms. In addition, begin reforesting and restoring
roads that were once used for timber cutting on our National Forests.'

'All timber sales require roads. Once an area is entered, roads are left intact, although in some
instances, inadequate attempts are made toctose them at their entrances. System roads, to
the best of our knowledge, are almost never closed.'

'We ask that all future sales which require road construction be given special consideration,
particularly in sensitive areas, no permanent roads of any kind should be constructed.
Secondary roads should be obliterated, recpntoured to original condition, and reseeded
upon completion of sale. Considerable effort must be given in preventing the public from
using these roads by ATVs, dirt bikes, 4-wheel drive vehicles, etc. In short, the SJNF is already
extensively roaded, and future roads must be kept to a minimum.'

Response:
We have closed a number of roads on the San Juan on a year round basis and many more
seasonally for the protection of the various resources and to prevent damage to the road during
inclement weather conditions. We have also put a number of roads 'to bed' by revegetating the
roadway with both trees and grass. During the site specific NEPA analysis of a proposed
project transportation plan we identify subsequent uses of the road, if any, and design the road
to fit these uses.

Obliteraling roads in certain instances is appropriate. Before carrying out this practice, we
conduct an analysis to determine the cost of obliteralion as compared with leaving the road
intact, but closed. if the road Is going to be used In SUbsequent entries 20 or 30 years hence,
then the additional soil disturbance of obliteralion and later reconstruction may be undesirable.
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'I'd like to thank you for proposing to stay out of some roadless areas (no road building or
cutting). That is a step in the right direction. However, we need to go farther than that-NO
MORE ROADS!! Not in roadless areas, not in areas already roaded (meaning no reconstruc
tion of roads). There are too many roads in our National Forests already-transfer into the
highway department if you want to build roads. The Forest Service should be working on
closing and revegetating the insane number of miles of roads that it has put into our
wildlands, not further dissecting and cutting into them. Road building, clearcutting, and
habilat destruction are not in line with the mission of Forest Service.'

'Building more roads will increase costs. Timber sales should be designed to use the existing
road system to the maximum extent possible. If the proposed ASQ cannot be harvested
wilhout building 11.5 miles of road per year, the ASQ should be reduced......Closing these
roads is not sufficient: 'Road miles classified as closed... will be needed again during the 50
year planning period for a second or perhaps third entry for vegetation treatment. These
roads will be maintained sufficiently to protect the investment they represent, and to assure
their availability for future needs' (FP FEIS p. IV-141)....Therefore, after adjusting the ASQ and
location of sales to maximize use of the existing road system, new roads absolutely necessary
for harvesting timber should be obliterated, not just closed after sale completion and firewood
gathering clean-up, if any. Obliteration means ripping, restoring the original contours to the
maximum extent reasonably possible and reseeding to grass and native tree species.'

'I feel greatly frustrated by the way the National Forest constructs and maintains roads just
to serve the logging industry. There seems to be no money left over for maintenance of roads
that access recreation. I have come to grief more than a few times on poorly maintained NFS
roads. Don't get me wrong though, the San Juan National Forest has plenty of roads. I would (-
like to see road building come to a halt and an emphasis on management for wilderness
recreation values. ..

Response:
The need for 7 miles of reconstruction each year is due to the need to bring existing roads up
to standard for the project they are Intended to serve. The project planning process considers
the future needs for the road and other beneficial uses for each segment of the proposed road.
This planning process also Identifies the ultimate disposition of the road. If the road has further
purpose or serves a variety of uses it may be constructed to a different standard to insure that
It can be maintained. In some cases closure or obliteration may be appropriate. The specific
decisions on transportation needs and road management are addressed in the site-specific
project analysis;

'It appears there is 250% capacity to·handle all potential roaded activities through the year
2040. Is that what this nongraphed table shows (p S-5)?'

'Table IV-22 reveals the real reason there should be no more roading! Per square mile of each
of the average 84 diversity units there will be 1.3 miles of roads under the preferred alterna
tivel And this is after decade 1-Please show cumulative average over 5 decade analysis
period by alternative! What is FS, a road building company or a preserver of biodiversity?'

Response:
TheSummaryTableS.1 displaying 'quantifiable resource outputs, environmental effects, activo (
ities and costs by alternative' does show that roaded and unroaded dispersed recreation "- .
capacity Is about 250 percent of total demand for all dispersed activities.
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c The draft SEIS table of road densities within diversity units displayed only the current planning
period because road locations and lengths between the second and fifth decade depend on
actions and developments during the current or previous period. Any attempt to show specific
mileages and locations Is more speculative because of the potential for change In programs
resulting from envIronmental analysis, social or economic factors. Chapter II, Transportation
section carries a discussion and display of miles of road, by alternative, by decade, forestwlde.

ROAD CONSTRUCTION 2 •• Two comments focused on a perceived lack of motorized opportunity on
the Forest.

'We fully support the multiple use concept of our public lands. Single use wilderness designa
tions of large tracts of public lands do not serve the public as a whole, only a small minority.
Listed are some figures from the Impact Statement that clearly shows the lack of proportional
ity between forest use and current status. There is nearly a ten fold difference between use
and acreage set aside for the respective uses.'

c

Forest Use

Motorized Dispersed Recreation
Wilderness

Land Status

Seml-primnive motorized (2A, 2B)
Non-motorized, Wilderness (3A, 8A,B,C,D)

Recreation Viewer DaylYear x 1000

1080
170

Acres

148,000
900,000

Response:
The figures displayed In the comment do not account for the motorIzed recreational opportunl·
ties available In other management areas such as 1A, 18,48,58,68, 7C, and 7E. Approximately
49 percent of the Forest Is available for motorized recreational opportunIties while 51 percent
Is allocated to non·motorlzed uses.

UNROADED AREAS 1 •• Many respondents were concern,ed over the protection of existing unroaded
areas. These concerns were expressed by fifty respondents. Three came from Individuals associated
with environmental organizations. Forty·slx of the respondents expressed no affiliation with an
organization or business, and one comment represented a local government.

'Roadless areas are valuable forspecies diversity, wildlife habitat, watershed, old growth and
primitive recreation. PLEASE stay out of these areas! Cut in areas that already have roads.
This will also eliminate below cost timber sales and save you money! Save taxpayers money!'

'Even H-2 reduces roadless areas by 76,000 acres over the period of analysis! Roads
crisscross the mountains and are, like abandoned mines, quite visible forever. The steepness
of the San Juans make roading a very erosive activity-all to log below cost timber!'

'If 25,000 acres have been logged in unroaded areas in the last 6 years, and n is proposed
to be business as usual under H5, isn't it logical to assume another 8 times 25,000 acres of
unroaded area...or 34% of the remaining total. would be logged?'
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Response:
We agree that roadless areas have values for species diversity, wildlife habitat, watershed, old
growth and primitive recreation. Under this amendment, ninety-two percent of the roadless
areas Identified during the RARE II study remain unroaded through the planning period.
Twenty-two percent of these areas are In wilderness or wilderness study areas. Seventy
percent of the roadless areas released to non-wilderness uses by the 1980 Colorado Wilder
ness Act will remain unro,aded throughout the planning period.

In the final SEIS we have revised the tabular display of Dispersed Recreation Capacity and Use
by A:lernatlve (Table 11-34). Timber harvest scheduled In the Amendment results In the entry
of approximately 14,000 roadless acres during the period, 1991-1997.

A financial efficiency analysis of all timber sales does not suggest that constant relationships
exist between roaded areas and above-cost sales or roadless areas and below-cost sales. In
fact, the majority of Individual sales with the highest present net value are In unroaded areas.
Quite often these sale areas are adjacent to existing roads and require only additional roadlng
within the actual sale units, similar to sales in "roaded areas."

"Roadless areas are a non-renewable resource, and any environmental degradation caused
in a roadless area is irreparable. With such a tiny percentage of Forest Service (FS) land
roadless, it is imperative that it be retained in its natural state."

c

'Continuously cutting the forest, roads penetrating ever deeper into the forest and increased
human activity has resulted in a wide-spread distribution of generalists species (species that
can adapt to many habitats) and a reduction of some specialists or interior species - plant C'
and animal species that need interior forest, large monotonic tracts, and large continuous
forests to survive. Diversity does not improve when generalists species supplant interior
species. The number of species may increase but the more sensitive interior species may be
losing the habitat and isolation necessary for survival. True diversity is threatened.'

' ..demand for primitive recreation will increase with population level~. Protecting adequate
roadless areas is essential if this demand is to be_m~tLNevertheless,the planning documents ..' .
report that, if the proposed amendment is implemented, "Projected recreation use within the
primitive and semi-primitive ROS classes will begin to approach potential capacity by the end
of the fifth decade." We see no justification, particularly where irretrievable commitments are
involved, for such an arbitrary choice of one forest use over another.'

Response:
Unroaded areas where we plan no roadlng activities during the planning period total almost 52
percent of the San Juan National Forest. These areas include classified wilderness (19 per
cent), wilderness study area (5 percent), and unroaded areas that were released by the 1980
Wilderness Act (28 percent). Whether an unroaded area Is a non-renewable resource is specu
lative. In the short term, we would agree. But an analogy can be made with "wilderness". It was
once thought to be a non-renewable resource that was Irreplaceable. The Eastern Wilderness
Act has shown that our society does not accept the notion that wilderness Is non-renewable.

No animal or plant species have been Identified as being dependent on a roadless condition.
However, we Intend to maintain the roadless condition on 52% of the Forest throughout the
planning period. These unroaded areas encompass all ecotypes.

Regarding the demand for primitive recreation, our projections are expressed In terms of
dispersed recreation opportunities In motorized or non-motorized settings. Primitive recre-
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atlon, which Is usually associated with classified wilderness, Is but one component of non
motorized recreation. Our projections Indicate that by the fifth decade the demand for non
motorized recreation will equal about 1/3 of the total supply. The Forest Service currently has
a five year trend study underway. Although the study Is not yet complete, It appears that the
demand for primitive recreation Is leveling out. This Is consistent with the studies of the shift
In recreational choices of the aging American public.

UNROADED 2 -- Several respondents questioned the type of land that was be managed as unroaded.

'Roadless areas should remain that Road/ess! The U.S. Forest Service has already build
360,000 miles of roads on our Forest. No more! That's it! These areas must remain intact to
make the job of creating large diverse intact ecosystems possible. The idea of drawing lines
around rock and Ice for wilderness is coming to an end. We need large tracts of high and
low elevation wilderness for the continued evolution of all species.'

'Of the proported 920,000 acres and 940,000 acres respectively of H2 and H5 roadless acres
left after 50 years, how much are forested acres? Does this include elevations below 6000
feet?'

Response:
The type of land Included In the wilderness study areas or managed as roadless Includes all
vegetation types found on the San Juan National Forest except the pinyon-juniper forest types.
There are no roadless areas below 6000 feet because the lowest elevation on the San Juan
National Forest Is about 6400 feet, near Bradfield Bridge on the Dolores River. The elevations
of the 24 roadlessareas range from 6500 feet In the HD area up to 13,752 In the San Miguel.
The mean elevation for the 24 areas Is about 10,100 feet. Half of the roadless areas have
mountain peaks above 12,000 feet wttile the other half do not contain any high elevation alpine
areas. The San Miguel and Sheep Mountain areas are the only areas with significant amounts
of alpine area above tree line. Appendix F gives detailed descriptions of each of the original
RARE II areas.

'The inclusion of information on unroaded areas at 11-8 in the proposed Amendment and at
several places in the DSEIS, it is noted that about 25,000 acres of roadless areas have lost
their unroaded character since 1983. In Table IV-5, another 104,000 acres are shown as
'suitable for timber production: underthe preferred alternative (H5), and are expected to have
roads build in the next 50 years. This total of 129,000 acres, plus about 200,000 acres on the
Forest which lost their roadless character prior to 1983, represent substantial losses of
unroaded areas.'

'Stating the amount of unroaded area to be lost in the 50-year lifetime of the amended Forest
Plan as '10 % of the current unroaded acres' (DSEIS) page IV-43) tends to paint a picture
which inaccurately minimizes the impact of road construction. Much of the current unroaded
area on the Forest in wilderness and WSA status in non-forested alpine tundra. The impact
of road-building and timber skidding in roadless forested areas and old-growth is more
significant than the '10%' figure suggests.'

'Chapter II, P43 indicates 10% of the current non-roaded areas would be entered leaving 50%
of the Forest roadless-does this include designated wilderness and other statutorily protect
ed areas-if it does this is highly misleading!'
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Response:
We have updated the data to Include an accounting of the effects of9ther past developmental
activities on unroaded areas, rather than just the effects of timber sales as portrayed In the draft
SEIS. Approximately 36,450 former roadless acres have been modified as a result of timber
harvest, 011 and gas development, ski area developments and numerous other activities In the
period between 1980 (when the Colorado Wilderness Act released these lands) and 1990. We
did not dwell on the areas that were roaded prior to roadless area review because those historic
management decisions do not appear to be part of the public Issues related to this amendment.
Over the life of the amended Forest Plan, through 1997, 1.5 percent of the total unroaded acres
on the Forest will be roaded. We express this to.tal In terms of the total unroaded acreage on
the Forest, Including wilderness and WSA's.

We do not consider Including wilderness and WSA's In the total of unroaded areas misleading
since they are, and will remain, unroaded areas. Much of these areas are below timberline. We
have portrayed the unroaded acreage change In terms of percentage of total unroaded areas
and released areas (non-wilderness or WSA) roadless areas in the final SEIS to remove any
concerns about misleading Information, Chapter II, page 11-60.

'The discussion of roadless areas needs to the separated from the discussion of wilderness.
The roadless area issue is an ecological not recreational or wilderness issue. W~i1e some
roadless areas are candidates for wilderness designation, the iinmediate concern is that a
unique and irreplaceable ecological resource will be lost if there is further intrusion into the
roadless areas. P. IV-14 states that a total of 1,024,000 acres or 55 percent of the forest is
roadless. However, this figure includes 355,000 acres of Wilderness, much of which is above
timberline and is heavily impacted by recreationists.'

Response:
We disagree with the perception that the roadless Issue Is purely ecological, and not a recre
ation or wilderness Issue. We believe that both roadless and wilderness are ecological and
environmental Issues. The original Wilderness Act describes wilderness as .... the e.arth and
Its community of life undeveloped Federal land retaining its primeval character and influence
... natural condition affected primarily by the forces of nature ..... Several comments suggest
that roadless Issues and wilderness Issues are synonymous except for the level of declsion
making. Both Include environmental, ecological and non-motorized recreation concerns.

. UNROADED 3 -- Several environmental organizations and individuals requested an Improved display
,. of effects on roadless areas.

'In order to clarify the entrance into unroaded areas since 1983 and the intention of the FS
in its 'preferred amendment' to enter roadless areas SJNF should create aTable like 111-7 with
maps showing by roadless area what each alternative would do.'

'The assertion on p 8-128 is 'very few new unroaded areas have been planned for timber
harvest.' Please show a table by decade by alternative by roadless area of intended new and
reconstructed roads. Then we'll believe these claims.'

(
"

c

Response:
We have added a detailed description of each roadless area identified during the RARE II study C·,·
to the l.inal SEIS In Appendix F. Maps have been added to Chapter II of the final SEIS that show
probable timber sale activities for each alternative and their relation to former RARE II areas.
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We have not developed a table, by alternative, and by roadless area that displays specific sale
areas for each decade. However, Appendix F contains tables for each former RARE II area of
sales that would be proposed under each alternative. We have also added a map for each
unroaded area and the approximate location of proposed sale In the amended plan, Appendix
B.

'We are disappointed that there is relatively little discussion of the value of roadless areas in
the DSEIS. The final EIS should have such a discussion, and it should include:

The difference between roadless areas and wilderness areas. Wilderness areas contain
much land above timberline and often have portions that suffer from heavy use. Roadless
areas generally contain considerable forested areas and are not used heavily for recre
ation.
the needs of such species of wildlife for large undisturbed areas. Timber cutting and road
construction fragment habitat needed by old growth dependant species such as pine
marten, hawks, owls and woodpeckers.
a description of ecosystems found on the San Juan National Forest, including plant and
animal associations.

•...the preferred alternative proposes/cuts during the first decade in roadless areas in spite of the
fact that the Forest has no soils data, no forest-wide comprehensive old-growth inventory (p. 11-13
Amendment), no inventory of interior species, no analysis of the role roadless areas play in the forest
ecosystem, and no analysis of the significant impacts to biological diversity. These are the resources
which will be Impacted by timber cuts in roadless areas. These resources need to be carefully .
analyzed before cuts in roadless areas are proposed.... Under no circumstances should the San
Juan Forest conduct timber cuts in roadless areas without first analyzing the environment to be
impacts. All cuts in roadless areas should be eliminated until a factual analysis based on inventories
of the affected resources has been prepared. The whole purpose of NEPA is to explain to decision
makers and the public the environmental impacts of a proposal.

Response:
The Intended level of this amendment is programmatic, not site-specific. The site-specific
analyses are prOVided for by the two level decision process, and are carried out when a project
or activity is actually proposed. The Forest has a wealth of soils data. We are nearing the
completion of intensive soil surveys for the entire non-wilderness portion of the Forest. We
have completed or have underway surveys for spotted owls, riparian areas, and old growth. As
this data Is developed, It supersedes the older Inventory data and Is incorporated Into site
specific NEPA analysis. But from the broader perspective, we feel we have adequate informa
tion upon which to undertake the programmatic level of decisionmaklng called for by this
amendment.

PRESENTATION 1 -- Language usage. Several respondents found some of the language In the text
unclear and felt that the Intent of management may have been masked.

"The language used in the documents is a textbook case of misdirection and
misinformation...Language pertaining to adverse environmental effects and the commitment
to their mitigation is so sloppy that nothing enforceable, is even implied....that 'such and such
an activity could if not carefully managed, have some unforeseeable and unquantifiable
adverse impact which could, in some instances, lead to the consideration of mitigating
measures'? Is it that the FS is trying hide what it's doing, or is it that it doesn't know what it's
'doing? Too little is quantified, particularly in basic soils biology. There is no lack of a model
- only a lack of incentive to perform the necessary studies - on lands already ruined by
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management. Do you expect a literate public to look up 'c1earcut' in your glossary and believe
that it's really a 'regeneration method?' Or that a timber sale is really a prescribed treatment
necessary to the health of the forest:' Or that a shelterwood method that completely ignores
good growers, seed trees and species diversity is different somllhow than a two step
clearcut? Throughout the documents the very clear distinction between FS policy (non
declining flow), 95% CMAI, etc) and Federal Law (in perpetuity, without impairment of the
long-term productivity of the land, etc.) is constantly blurred. The FS needs to state what is
required by law and then committo do it. Dishonesty will not avoid the crisis of accountability,'

Response:
Because this SEIS addresses programmatic Issues rather than the Individual, site-specific
actions that Implement the amendment, It would be extremely difficult to describe specific
mitigation measures that would apply to each unique project or action. Therefore, consistent
with the programmatic scope of the analysis, the final SEIS describes mitigation measures In
broad terms. The specific mitigation measures that we use during project design and Imple.
mentation are listed In Chapter III of the Forest Plan under Forest Direction and Management
Area Direction, General Direction and Standards and Guidelines for management. Some of
these specific mitigation measures are repeated and highlighted at the end of each resource
element section in Chapter IV of the final SEIS.

c

The Forest Is In the process of completing an Intensive, Forest·wide Inventory of soils. This
Information Is used routinely by the Interdisciplinary team when analyzing and designing
slte·speciflc projects. This Information Is kept In the planning files and records. The SEIS Is a
summary document Intended to highlight the results of the solis analysis. We would create an
unrealistically encyclopedic document by Including such detailed background Information In (
the SEIS.

The Acting Assistant Secretary of Agriculture noted that 'the staged decisionmaking procedure
used by the Forest Service, [with] mandatory review at each stage (LRMP and project), pre
vents the telescoping of any and every projected environmental concern ... Into one over
whelming obstacle which must be addressed at the LRMP stage' (USDA decision on an appeal
of the Beaverhead NF LRMP, Aug. 17, 1989). This information is available to the Interested
reviewer upon request.

The documents are clear about what constitutes policy and what constitutes a legal mandate.
For example the draft SEIS (page 11·4) identifies the management requirements of the 1976
National Forest Management Act that must be met In all alternatives. Other policy considera-

,f tlons,regardlng community stability and dependent industries also come Into play. Although
there Is no statutory requirement for, nor definition of, community stability within the Organic
Act, Multiple-use Sustained Yield Act, or the Resources Planning Act as amended by the
National Forest Management Act, the stability of local communities has long been a concern
of the Forest Service and will continue to be Into the future. The requirement that Forest Plans
maximize 'long term net public benefits In an environmentally sound manner' allows the Forest
Service to Include stabilization of local communities as a criteria for choosing the alternative
to be the Forest Plan (36 CFR 219.1; 2t 9.3).

Throughout the document we have attempted to use standardized terminology to describe
Forest management practices and actions. Clearcutting Is typically referred to as a regenera
tion harvest method. Similarly, commercial timber harvest Is one of a number of tools the land
manager has available to accomplish a broad range of resource objectives. Some people are ( ,
skeptical of timber harvesting, even to the point of declaring tree cutting on National Forests ",-,
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for wood products to be an unacceptable practice. That being the case, we realize that the
amendment or any Forest Service land use decision may offend some members of the public.

'The reanalysis has generally established that only limited opportunity to meet multiple-use
objectives through commercial timber sales program exists.... .why do you bury this sentence
150 pages into the DEIS?'

Response:
The passage was an appropriate Introduction to the discussion of the resource demand
analyses conducted for the amendment. The same conclusion Is discussed In the Record of
Decision.

'Appendix S, P 114 - 'Recreation related benefits contribute about 87% of the total benefits'
...and 'Timber and water related benefits contribute from 3% to 6% of the total incremental
benefits" If you were serious about honestly presenting the DSEIS info to the public-this
would be put in the Summary section...Combined with Table B-VIII-3, the more timbering the
more loss! Why bury this on page B-120?'

Response:
This same Information Is presented In detail In tables and charts In Chapter II of the SEIS, In
the economic comparisons section. See, for example, Tables 11-25, 11-26, 11-27 and 11-28. Addi
tional detail regarding the financial performance of the timber management alternatives Is
provided by Tables 11-29 and 11-30. These last two tables are newly provided In the final SEIS.
Additionally, the Record of Decision displays and describes in detail how financial efficiency
changes as a result of changing timber supply levels.

'The timber program in the preferred alternative has a negative PNV as does the timber
program in alternatives H1 and H6 (Table 11-28 p. 11-76). Furthermore, Table 11-29, p. 11-78
shows negative net receipts for all alternatives. However the Summary Table S-1, p.S-9
DSEIS shows a positive PNV for all alternatives leading the reader to think that all the
alternatives in this document are a 'good thing'. What the document does not say up front
in the introduction, summary and comparison of alternatives is that it is recreation benefits
and water which produce a positive PNV. The way the document is written, forcing the reader
to look at complicated tables in order to find out that the proposed timber program is in the
red, gives the impression that the Forest is trying to downplay this major aspect of the
analysis... up front paragraphs be included in the summary, introduction, initial comparison
of alternatives and description of the proposed action that state the dollars returned from the
proposed timber program are negative and the only positive element in the PNV calculations
come from the addition of recreation which does not change throughout the analysis..

Response:
We have modified Summary Table I to display and discuss the present net value (PNV) of the
timber program only.

FINANCIAL ANALYSIS 1 -- One respondent had multiple concerns and questions on the financial
analysis presented In the draft SEIS.
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'In Chapter II, Table 11-27:
Are payments to counties a benefit or a cost?
Are any Forest overhead costs included; or region, or national?

Are road purchaser credits counts as costs or benefits? IN TSPIRS they are counted as
benefits, but should not be in any forest like SJNF with roaded recreation opportunities
far in excess of capacity.
Are actual road costs incurred by FS (design, etc) amortized over a rotation length or
longer?

Revenues are not defined.

Response:
We treat payments to counties as neither a benefit nor a cost In the financial or economic
analyses. The financial analysis compares the discounted value of benefits to the discounted
value of costs over the analysis period. It converts a stream of benefits and costs over the entire
planning period Into a single number -- present nefvalue (PNV). Payments to counties are not
treated as an additional cost in the PNV analysis.

c

, .

Receipts to the government can be distributed In a number of ways. They could (1) be returned
In total to the Federal treasury and then expended on governmental operations (education,
defense, transportation, welfare, entitlements, states, etc.), (2) transferred to the states In

. whole for the same purposes, or (3) as law now dictates, they can be distributed to the states
according to the 25 Percent Fund rules and the remainder transferred to the Federal treasury
for federally administered programs. Regardless of the existing Institutional rules for appor- (
tlonment, the monies are expended by governments presumably for the benefit of society. Who
controls the money and sets priorities for spending, federal or state, Is not entirely relevant to
the declslonmaklng associated with this amendment.

The payments· In lieu of taxes (PILT) are paid to the states by the Federal Government from
general tax revenues. In contrast, the 25 Percent Fund payments are paid out of total receipts,
Including purchaser road credits. These 25 Percent Fund payments offset the amount paid by
the PILT. Generally, the higher the 25 Percent Fund payment, the lower the PILT payment.

Forest overhead costs (fixed costs) are Included in the financial and economic analysis.

Purchaser road credits are subtracted from timber bid price as a cost, so the net value Is
accurate.

We charge total road costs, which Include design engineering, contract cost, and contract
administration as a cost at the time they are Incurred In the PNV analysis. For example, If the
road Is constructed during the first year of a project, then the discounted cost of that activity
would be the total cost of the activity divided by the appropriate discount factor (in this case
the discount rate Is four percent, so the discounted cost of the road would be: total cost I (1.04)
= discounted cost). Unlike the Timber Sale Program Information Reporting System (TSPIRS)
financial analysis (report #1 of TSPIRS), the PNV analysis does not amortize costs. This
methodology follows conventional PNV analysis procedures.

'Chapter II, Table 11-29 is grossly misleading. This should be broken out by program as Table
11-27- This would reveal that as the federal FS budget is broken out, commodity programs
return far less cash benefits compared to costs, and non-commodity outputs.'
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Response:
We prepared the set of tables referenced by the commentor according to the formats required
In the Land and Resource Management Planning Handbook, Chapter 3 -- Forest Planning
Process. The Handbook was published In the Federal Register, July 15,1988, page 26807, and
provides a standardized format for display of financial ,and economic Information. We consider
the format to be appropriate.

In answer to the budget breakdown, the following Is the Forest Plan budget estimate by major
resource program category (expressed In thousands of 1978 constant dollars):

Recreation/wilderness
Wildlife/fish
Range
Timber
Solls/Watershed
Minerals
lands/Special US,es
Maintenance/Faclllties/
Capital Investments/Util.
Fire/Protection,
General Administration

2,350
515
565

,765
250
270
195

2,200
330
630

c

c/

In terms of receipts, by far the greatest contributor to total receipts Is timber, followed by
recreation special uses, recre,atlon user fees, and grazing. '

We chose to focus on direct comparisons of timber, revenues, benefits and costs In the final
EIS since the timber program Is, thefocu$ ,of the ,amendme!)t,." ,

The statement that 'management strategy meets the goal of achieving long term economic
efficiency' (pll-99) is utter nonsense! This is, particularly true as most of the positive (99%) PNV
is attributable to everything but the timber program!...pll-t01 points out the fallacy of the
logic-the timber program under either liberal or conservative projections will not even gener
ate a 1 % increase in real stumpage price-there is no way (without massive layoffs in the
region and SJNF) that costs will be held to a 1% per year increase-or is this the region's
intention!...pB-86- To project less than a 1% increas,e in stumpage price while ,expenses are
certainly presumed to increase at a much higher rate is absurd! This ensures SJNF significant
losses of $500,000 to $1 million per year into thelar future on its timber program! With zero
cross benefit to the yeoman generator of positive PNV on the forest-recreation.

Response:
The benefit:cost ratio of the timber program was 0.97 under a conservative scenario ,of future
stumpage price. (Under this conservative scenario price Is assumed constant over time.) These
results were derived by measuring timber receipts ,and the estimated value of the additional
water yield derIved from harvest, against timber program costs.

The beneflt:cost ratio of 0.97 approached a break even level of 1.0, thus the statement that the
alternative came close to a level that was economically efficient. The analysis, In fact, was
designed to directly compare timber benefits and costs only

The 'liberal or conservative projections,' were projections of long term timber demand that
described how stumpage price would change under differing assumptions regarding the fu
ture. These price projections did not include adjustments for Inflation since accounting for
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Inflation would not have changed the financial analysis results. The price projections address
what Is termed In the economic literature 'real' price change (I.e. changes In the price of a
commodity net of Inflationary changes). The econometric projections for the Forest and Range
land Renewable Resources Planning Act (RPA) assessment and similar studies do not Indicate
real cost changes would occur. We assumed, on the other hand, that the Input costs of
production, labor, and capital equipment would increase over time at the rate of Inflation.
Therefore, the Inflation adjusted costs would show no real Increase over time. The same
assumption applies to timber price in the financial and economic analysis of alternatives.

'Table 11-32 is very misleading-tt appears there will be more demand over time with higher
prices under all demand scenarios! Also, it appears in order to get positive B/C ratio it is
necessary to have the fuelwood program cross subsidize the commercial timber program!
You will have to raise the price 1% per year to make even the liberal scenario cost beneficial
and it still does not include all costs! This is the ultimate voodoo economics!'

Response:
The conservative future demand estimate assumed no change in stumpage price over time.
Therefore, in concept, the price of stumpage in period five should have equaled the price of
stumpage in period one. However, other factors in the FORPLAN model that affect logging
costs, In turn, affect the price paid for stumpage.

Stumpage price Is a residual price. In other words, the amount of capital available to pay for
the raw material used in the production process from raw material to finished product, is the
remainder of product price, minus manUfacturing and conversion (logging) costs, and a margin C··
for profit and risk. What remains after subtracting out the Intermediate costs of converting
stumpage to finished product, Is the residual available to purchase the raw material used In the
production process. If logging costs decrease, then the amount available to pay for stumpage
Increases, and vice versa. We statistically examined the effects of production costs on
stumpage price by examining of 196 timber sales from 1960 to 1987. We found an inverse
relationship between appraised logging cost and stumpage price. These results of this statisti-
cal analysis are presented on pages B-155 and B-156 of the final SEIS and Incorporated the
relationship In the FORPLAN model to account for site-specific factors that affect stumpage
price In a measurable way. The slight stumpage price change seen In the conservative demand
scenario reflects the variations In the stands chosen for harvest, volume per acre harvested,
and average size of the harvested material in the harvest projection.

We excluded personal use fuelwood from the PNV determination because, as explained on
page 11-102 of the draft SEIS, the fuelwood program could be sustained independently from a
commercial timber program. Fuelwood, therefore, is neither a direct consequence nor a joint
benefit of commercial timber harvest. The purpose of the analysis was to test the sensitivity of
the alternatives to different assumptions regarding future demand. We found that the
benefit:cost ratio was only slightly changed regardless of the assumption, and just slightly
greater than 1.0.

'scenario 4- If 'total quantity of stumpage supplied would decrease stumpage price increase,
and total revenue decreases'-How!!! At what level of price increase and volume decrease
would revenue decrease...where is the graph to display the relationship...since financial
efficiency is critical and according to FS, 14 MMBF = financial efficiency, who cares about
revenue decline!! Where does the decline in volume sold cause greater losses on the bottom
line to the treasury...at what price level does FS become a 50%/60%/70% monopolist? If C·
private landholders won't sell their timbered lands, especially aspen, at a given level of prices, .
doesn't this tell you something?'
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Response:
Total revenues decrease because the volume decrease exceeds the offsetting change In
stumpage price Increase. From demand theory, we would conclude that the market is operating
on the elastic portion of the demand curve. We described this relationship on page B-179 of
Appendix B. draft SEIS. and the fact that the price elasticity of demand was elastic.... ranging
from a high of -1.35 in Model V-NF to -1.85 In Model IV. An elasticity of -1.85.means that a 1.0%
Increase (decrease) In stumpage price would bring about a 1.85% decrease (increase) In
stumpage quantity demanded. We graphed the demand and supply relationships on page
B-182 of the draft SEIS but did not attempt to plot a total revenue curve over the demand
relationship. That can be accomplished by multiplying total volume by price over the range of
volumes represented in figure B-XI-1 on page B-182. In summary. because the demand elastic
Ity was In fact elastic. total revenue (not net revenue) decreased as volume offered decreased
and price Increased. Beyond 40 MMBF. a reduction in volume would cause a commensurate
Increase In total revenue.

Scenario #4 and the financial efficiency analysis are two wholly different types of analyses
which cannot be compared. Scenario #4 Is an analysis of the effects of a timber supply
reduction on price and total revenue. Total revenue equals total timber volume supplied times
stumpage price. In contrast. the financially efficient level of timber harvest is the level of output
which maximizes net returns. i.e. total revenue minus total costs. There is no tie between the
two beyond the fact that total revenue decreases as quantity supplied decreases. To make a
meaningful comparison one would have to track how total cost decreases as quantity supplied
decreases. If total cost was reduced more so than total revenues. then net revenues would
Increase. That. In fact. happens as volume is reduced to the 15.2 MMBF level of Alternative H2
which maximizes PNV.

In response to the question about a stumpage market monopoly. the San Juan National Forest
has historically provided about 85 percent of the area's timber. We do not see the Importance
of National Forest supply changing In the future. In the draft SEIS and In the final SEIS. pages
111-42 and 111-43. we described the timber supply objectives of Jicarilla Apache Tribe and the fact
that the Tribe plans to increase sales for a period of approximately four years. We also
discussed the competitive advantage New Mexico operators hold over Colorado operators
when bidding Jicarilla Apache timber. Finally we discussed the types of timber available on
private non-industrial ownerships. We noted that these these timberlands do not provide timber
of a quality or quantity that is a substitute for National Forest timber. We also discussed at
length. in response to a previous comment. that the results of periodic surveys show that the
vast majority of private non-industrial woodlot owners have other ownership Interests such as
homesites. subdivision. and commercial recreation sites. Only one percent of woodland own
ers Indicated their primary interest was timber production. Private ownerships locally do not
respond strongly to timber price changes by increasing timber supplies when timber prices
Increase. However. even if they did. their raw material is less desirable to the timber Industry
and their potential supply level is extremely small.

Regarding timber prices. the Forest Service uses transaction evidence or residual value ap
praisal methods to assure that the Government receives fair market value for the timber. Each
timber sale is competitively bid, assuring that market competition bids the fair market value for
timber offered. Since timber value is a residual. the cost of logging and other contract stipula
tions affect stumpage price. Quite often we find that the price other ownerships receive for
timber may differ from National Forest bid prices. Much of the difference in price has to do with
the more stringent contractual requirements placed on National Forest sales and the greater
expense incurred in logging terrain that is often more rugged.
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'In Chapter'III, your definition of financial efficiency is crazy! Only direct timber costs? Why? C
.....and this is further pushed to the point of the' ludicrous by an incredibly low discount rate!'

Respol)se:
. As a point of clarlflcatlon,the financialefficiency analysis Includes all costs attributable to

timber management Including overhead (fixed costs).

Current regulations governing eCOnomic and soclalanalysls for Forest Service planning direct
that we use a 4 percent real rate of discount to evaluate long-term Investment opportunities.
This rate Is supported by economists In both government and private sectors. It should be
noted that In order to compare a 4 percent real discount rate to the money rate presently
available on low rIsk, long term Investments, one must add the current rate of Inflation to the
real rate. The 3rd quarter 1990 seasonally adjusted rate of Inflation Is 5.1 percent, which
combined with the real rate of 4 percent equals 9.1 percent. This almost exactly equals the
current rate for 30 year treasury bills and other triple A rated long term securities.

'Economic efficiency' sounds very good but it contains an artificial water value and does not
include all other costs and benefits. The final must make clear that the economic efficiency
is only a partial analysis and the partiality biases the results.'

Response:
We have rewritten that portion of Chapter II of the final SEIS to more clearly describe the
concern that the ecOnomic analysis presents an Incomplete picture of the full benefits and
costs of producing additIonal water yield through tImber harvest. Please see our response In c·-
thIs chapter to the water value question, Watershed/Solis 2.

'Why assume a constant (horizontal) demand curve for aspen saw timber and fuelwood? On
p 111-25, it is assumed revenue will be enhanced by afuelwood program-how about the bottom
line? Does this mean SJNF could double the cord price for fuelwood and the demand would
stay constant-or you could quadruple the cost of aspen per ton and still maintain the same
demand...Aspen is 25% of the ASQ-so much for small volume!!'

Response:
The available hIstorical data displayed a relatively constant level of output with little price
fluctuation. Therefore, from the historical data we assumed that aspen timber price would equal
the average of historical prIces.

If the horizontal demand assumption Is Incorrect, this price mlsspeclflcatlon would have mini·
mal effect on the financial efficiency of the alternatIves because of the low percentage of aspen
sales In each. .

'Tables 111-16,17 confuse me-more MMBF are demanded under a higher price over 5 decades
in saw timber than at lower prices (38.0 MMBFvs 20,5 MMBF in decade 5). How can this be?'

Response:
Table 111-16 (draft SEIS) displays how stumpage price would change If timber supply were held
to a constant level of output. Table 11-17, on the other hand, shows the quantity of timber

. demanded at constant prices. The quantities In the table represent the timber quantities at (-
which the current price Intersects with the demand curve projected for each perIod. For "- .
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example, a quantity of 17.5 MMBF w.ould be demanded at current prices under the liberal
demand scenario In period 1. In period 2, under the same scenario, demand would Increase
and timber purchasers would be willing to purchase 20.5 MMBF per year at the same price, etc.

'pp 40-43- You held real costs at zero? Why! Does this mean SJNF budget will not increase
over the life of the Plan? This is ridiculous and casts doubt on all calculated PNV's. Please
provide code for these activities. Also provide variable costs!...lt appears that under H-5 the
total road construction budget of 10 miles per year x 10 years times $19,500/mile would cost
almost $2 million-How much is the total H-5 recreation, fish & wildlife, and wilderness budgets
for the same time period?'·· ... ..

Response:
We assumed no change In real costs per unit of activity over the projection perl.od. Nor did we
attempt to project Inflation because from an analytical standpoint projecting Inflation would
serve no real. purpose. Accounting f~r Inflation would add unnecessary complications to the
present net value analysis of the alternatives, when the net result of projecting Inflation and
then discounting revenues and costs by a factor that Includes Inflation, would blil offsetting and
provide the same PNV results. This does not mean that budgets will not change over the life
of the Plan, however. If the level of goods and services provided by the Forest change over
time, then the budget reqUired to Implement the Plan will change. .

Variable costs are listed In Table B-IV-2 In Appendix B.

See the previous response regarding the budget breakdown by resource program area. Timber
road costs would be paid out of timber receipts (purchaser credits), so are not really a budget
appropriation. The planned budget for recreation and wilderness for the same time period Is
$24.5 million and for fish and wildlife Is $5.2 million.

'Table B-IX-3- Are purchaser road credits included as a cost? If not, why not? These reduce
federal revenue intake.

Response:
Purchaser road credits are a cost.

. 'Figure B-IX-1 has something mis~ing, doesn't i~? Please supplymissing curve.'

Response:
We have corrected the figure.

'What was the total $ as % of total GA and total timber cost assessed to timber management
(p B-148)? If it isn't 15-20% (including diverted K-Vfunds) you are under attributing GA to the
timber program!'

Response:
Fifteen percent of total GA Is assessed to timber management.

'At 7 1/8 percent 35% of the timber base drops out! Now isn't this more realistic considering
the cost of borrowing for the government! This is no small drop in financially efficient
acreage? (p B-153)...plll-17 a.14% decrease in the financial efficient timber base at 71/8 is
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not significant? Only because all the costs are not accounted for! Given the poor regeneration (~
on the Forest, even wnh expensive seeding and treatment, the financially efficient acreage
should be reduced significantly as n cannot be regenerated with the limits of NFMA!'

Response:
The financial efficiency analysis included the cost of regenerating stands within the time
requirements of the National Forest Management Act. Clearcutllng of conifer tree species, for
example, assumed that 100 percent of the harvested acres would require site preparation and
plantll'lll.

We have not clearcut conifers on the San Juan National Forest for almost 20 years now. Poor
regeneration In the past was the result of large clearcuts. The Forest has not experienced
regeneration problems since switching to shelterwood and selection harvest methods.

'p B-89 - Table VI-15 doesn't explain which econometric study and price increase assumption
n used to generate the PNV's described-also which did H2 and H5 use-the median of all
studies mentioned or the .6 to .9 % annual increase?'

Response:
We tied the demand scenarios to the Forest and Rangeland Renewable Resources Planning
Act (RPA) assessment alternatives. The Forest Service, In turn, derived the RPA alternative
results using a econometric model that simulates timber and wood products demand and
supply Interactions in the national economy. The model, developed by Haynes and Adams, and
Its relationship to analyses conducted for this amendment Is discussed In Chapter II, page 11-83.

We analyzed the alternatives using the conservative demand scenario. The financial and
economic results displayed In Chapter II assume that stumpage price will remain unchanged
over the projection period.

'Table B-X-3 is missing.'

Response:
We have added the Table to the final SEIS.

'p B-149- 11 % of the stands display positive PNV - which stands and where? Combining
existing and regenerated, 1 of 84 stands exhibits financial efficiency-again, which one!'

Response:
There are approximately 32,000 mapped stands In our data base that are mapped on some 90
1/24000 scale quad maps. For that reason, we used representative stands to conduct the Stage
II financial analysis. The one representative stand Is spruce-fir sawtimber, with a basal area of
greater that 120 square feet per acre, located In an area that Is already roaded.

The draft SEIS (Sections X and XI ofAppendix B) summarizes the results ofthe Stage II financial
analysis and the timber demand analysis.

'p 46- You exclude the community economic value of RVD's off forest but you include
gigantically inflated off forest values of grazing and worse, off forest benefits of proclaimed
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water runoff increases, all at zero cost!! This should definitely be changed to make compar
isons fair.

Response:
The range value was the estimated fair market value at the point of consumption •• on the
Forest, not off Forest. This Is consistent with the point of valuation for timber and recreation.

Water values are derived downstream after the water has crossed the Forest boundary, but the
value Is calculated as a net Instream value consistent with the other resource valuation meth·
ods. This type of analysis Is fully accepted by peer reviewers and was not the SUbject of
questioning of Brown et ai's research.

We responded to the question of zero cost previously In the watershed comments (Watershed/
Solis #2). We share this concern.

FINANCIAL ANALYSIS 2 -- One environmental organization questioned the financial efficiency of all
stands.

"The Stage II Financial Analysis at AppendiX 6 of the Analysis of the Management Situation
(November 1987), p. 49, shows that no stands are financially efficient in the first decade when
the costs of both the existing and replacement stands are considered. Yet the FORPLAN
model for the preferred alternative is constrained to cut 24 MM6F of timber per year (DSEIS
6-124). That is, the Forest goes out of its way to increase the cut in spite of the negative effect
on economics...The Forest cannot dodge this economic reality by saying that timber prices
have risen recently. While true, this does not constitute a trend. Prices could easily begin to
fall anytime, especially if there is a nationwide recession. The San Juan Forest has a long
history of having a very financiallY inefficient timber program. The proposed management will
perpetuate this condition.'

Response:
As a point of clarification, Alternative H5 did not increase the cut. The 24 MM6F allowable sale
quantity of Alternative H51s the same level as for the past 10 years. This level Is 42 percent
less than the currently approved allowable sale quantity.

In response to the question of timber prices, they have risen substantially over the past three
years, not Just on the San Juan NF, but regionally. What prices will do over the near term future,
of course, Is debatable. We have laid out our expectations regarding the future In Chapter II
of the final SEIS and have devoted major sections of the Chapter to describing how the
performance of the alternatives change as assumptions regarding near·term future stumpage
price change pages 11-43 through 11-45. The reasons for setting the 24 MM6F ASO and the
relationship of this sales level to the questions of financial efficiency are discussed In Chapter
II, pages 11·7, 11-77 and 11-78, 11·79, and In the Record of Decision.

Regarding the history of Inefficiency, over the entire decade ofthe 1980's timber program costs
exceeded receipts. But during the 60's and 70's, the opposite was true •• the timber program
was profitable.

FINANCIAL ANALYSIS 3 -- Several representatives of the timber industry challenged the estimates of
demand and stumpage prices In the draft SEIS.
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'The 1985 RPA Assessment, unfortunately, did not foresee severe regional shortages of (
timber caused by protractedlitigation involving forest management, T&E species, and biolog- .
ical diversity. These regional shortages are complicated by local shortages of available timber
and reduced volume under contract among area purchasers.'

With this in mind, it is extremely difficult to justity using a conservative future demand scenario
in which future stumpage prices are equal to the long-term average (1960-1986) price
realized for stumpage on the San Juan National Forest. The current events shaping U.S.
timber supply, both on public and private lands, dictate that future stumpage prices on the
San Juan Forest will be higher than those contained in the conservative demand changes
in the local stumpage market area that have occurred during the past nine months.

First, forests adjacent to the Rio Grande, including the San Juan Forest, will see an increased
demand for their timber to off-set the decreased supply from the Rio Grande.

Second, Page 11-3. This statement correctly summarizes the timber supply situation in South
west Colorado. State, BLM, and private lands will not respond measurably to a demand shift
brought on by industry expansion or reductions in timber supply on adjacent forests.

Third, timber purchasers who historically have not purchased timber on the San Juan
National Forest are looking to the San Juan for supplemental timber supplies.

Prices in the moderate and liberal demand scenarios are more indicative of future price
trends than the conservative scenario, even with increases in quantity of timber made
available for sale on the San Juan National Forest. The FSEIS should contain an analysis that
presents, by mill, the existing and planned manufacturing capacities of the processing (-
fahcilitlieds wIithin th

l
e setvhendcountydafreaSconJtainingt' thbe Sfan Juan NhatiOnal Fhorest. :Ihle FSEIS _

s ou a so ana yze e eman or an uan 1m er rom purc asers w ose ml s are not
located within the San Juan market area.'

Response:
We recognize that measurable changes have occurred in the San Juan National Forest market
area since conducting the demand study for the amendment in 1987. We have updated the
demand analysis through 1989.

We have seen a substantial increase in timber sale price over the past three years. One of the
factors possibly contributing to local timber price Increases is the timber supply reduction on
the Rio Grande National Forest. Other factors mentioned, such as timber supply reductions in
the Pacific Northwest, and Ii general increase in the demand for wood products, have also
probably contributed to the local timber price increases. These factors are discussed In
Chapter II, pages 11-82 through 11-88.

Presently, timber sales price is far in excess of harvest price indicating that harvest price over
the next few years will increase commensurably. For this reason, and because of the upward
price trend It may signal, we chose to analyze the alternatives under two stumpage price
scenarios. The first scenario assumes that stumpage price is equal to current harvest price. The
second scenario assumes that stumpage price is equal to current sale price. The current sale
price reflects the recent Increase In stumpage price brought about by increased local competi
tion and increased product price. This price should reflect the Influence of exogenous factors
such as supply decreases elsewhere.
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Under the conservative demand scenario we hold future (period 2 through 5) stumpage price
constant at the current price. In the final SEIS, that means that stumpage price Is held constant
at current harvest price or current sales price for the two scenarios of short term price analyzed
In detail. Chapter II (pages 11;83 through n-88) of the final SEIS summarizes the financial

·performance of the alternatives under the two different pricing assumptions.

FINANCIAL ANALYSIS 4 -- Several representatives of the timber Industry questioned the effective
ness .of cost cutting measures on the Forest.

'The issue of reducing preparation and administration costs is critical to improving the
economiCelliciency of the timber program on the San Juan Forest. No analysis is presented
to indicate that any new or innovative cost-cutting measures have been instituted recently or
will be instituted in the future.'

'Forest Service timber program costs are inadequately analyzed..... Forest Service costs
should be analyzed by the following:'

a. Expand the sensitivity analysis for financial efficiency (p. 111-18). Instead of assuming the
. 'current ... costs ilf growing timber', examine reduced levels of costs of growing timber
to determine at what cost level the suitable acreage on the San Juan NF would be
financially efficient.
Recalculate the supply curve to determine the cost level where the ASO would be
financially efficient.
In each of these analyses, use the assumption of the long term average stumpage of $30
(p 111-22).
For cost levels determined to be financially efficient, analyze alternatives of reducing
Forest Service costs to those levels.

'Following this analysis of costs, the conclusions on pages 111-17 and B-157 should be rewritten.'

Flesponse:
Most cost reduction measures were Implemented between 1983 and 1987 and any further
reductions will be smaller and more difficult to Implement. Nevertheless, we continue to
examine cost reduction options and continue to examine ways to further reduce overhead. At
this point, however, we are experiencing diminishing returns.

We can not JustifY assumll)g that timber costs (specifically sale preparation and administration)
will be reduced much beyond current levels. To do so would be speculative and wou,ld not
·contribute to an understanding of the alternatives. Rather, In the final SEIS we haVe chosen to
provide additional pertinent Information that serves a similar purpose. The summary display of
the financial performance of each alternative now contains a calculation of average revenue
and break-even price per MBF. By comparing one to the other, the reader can ascertain by how
much revenues exceed or fall below the break even price (average cost) on a per MBF basis.
Similarly, the reviewer can also determine by how much costs would have to drop on a per MBF

·basis for the alternative to be financially efficient. .

The final SEIS examines each of the alternatives In detail using current sales price which
exceeds $30 per MBF.

We see timber program cost reduction as an ongoing challenge. However, at the same time,
we do not see this final SEIS as the proper forum for a full-blown analysis of alternative means
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for future cost reduction when at this time their Implementation would be speculative. We (-
discussed ongoing efforts to reduce costs In Appendix B of this final SEIS. We will continue
to evaluate the means and results of further cost reduction efforts In the annual monitoring and
evaluation reports and the annual Timber Sale Program Information Reporting System
(TSPIRS) report.

FINANCIAL ANALYSIS 5 -- One timber Industry representative was concerned that people understand
tradeoffs In costs associated with different silvlcultural practices.

'It is critical to point out in the Record of Decision that there are costs associated with meeting
public desires for the timber management program. For example, on page B-124, reducing the
level of clearcutting on the San Juan NF causes a reduction of $3,060,00 in the PNV.'

Response:
We also consider It Is Important to be appraised of the financial efficiency of Implementing
alternative sllvlcultural emphases. We have analyzed silvlcultural options ranging from the
current practice of shelterwood harvesting to increased emphasis on uneven-aged harvest
methods. The results of these analyses are displayed In Chapter II, pages 11-40 through 11-43.
For example, we analyzed Alternative H5 using three alternatives silvicultural options. The
difference In present net value between the different sllvicultural emphases Indicates the
financial tradeoffs Involved In adapting uneven-aged management In lieu of the current practice
of shelterwood harvesting.

FINANCIAL ANALYSIS 6 -- One environmental organization expressed concern over discrepancy In (
figures between the draft Amendment and draft EIS and Timber Sale Program Information Reporting
System (TSPIRS).

'In annual reports prepared pursuant to 'TSPIRS' accounting procedures sanctioned by the
General Accounting Office (GAO), the Forest Service has revealed that the San Juan's timber
program lost $1.32 million in 1987, $977,000 in 1988, and $954,000 in 1989.

These losses resulted from a program essentially equivalent to that of the proposed amend
ment. The planning documents state that prices used to project the financial situation on the
Forest were 'about equal to the price bid for stumpage in 1988.' The cut level and composi
tion of the proposed timber program also is similar to that experienced in 1988.

One would not expect a substantial change in the 'new' plan, certainly not a dramatic 75
percent reduction in losses as claimed. Astonishingly, planners make no attempt to explain
the discrepancy or suggest why the public should place greater confidence in their account
ing procedures than in the TSPIRS method approved by GAO.

Certainly, the discrepancy cannot be explained by cost-reduction and revenue enhancement
assumptions made by the planners. Together, changes on the Forest are optimistically
projected to reduce these costs by up to 30 percent per unit of timber. Many of the Forest's
cost-saving measures are already accounted for in recent reports from TSPIRS. Moreover,
even if one assumes that timber costs would be 30 percent lower than those used in the 1989
TSPIRS data, losses still would be much higher than those projected for the amendment.

l
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Whether an a~ernative provides for 41 or 13 MMBF of timber to be cut, for example, costs
associated with general administration, facilities and maintenance, and soil and waterprotec
tion are said to remain constant.

'This suggests that planners may have misallocated timber-related costs to 'non-timber"
categories, introducing a bias in the analysis that works against lower harvest levels. Planners
also may have excluded so-called 'fixed' timber program costs from their timber-related
calculations. '

Response:
TSPIRS report #1 (the financial analysis) and the present net value analysis used to evaluate
the amendment alternatives represent substantially different methodologies. TSPIRS report #1
Is concerned with analyzing the cash flow of the current year's timber program, •• dollars In and
dollars out for the current year. The present net value analysis, on the other hand, Is concerned
with the present value of discounted benefits and costs realized over the entire planning
horizon. A valid comparison of TSPIRS and the economic analysis conducted for the amend
ment would Involve comparing TSPIRS report #2 to the results displayed In Chapter II, table
11·23, page 11·39. The 1989 TSPIRS report #2 and the economic efficiency results displayed In
the draft SEIS are very similar, since they shared the same cost and price Information.

Other associated timber costs are not constant over the range of volumes examined In Chapter
II. General administration varies as a function of volume; similarly maintenance varies as a
function of the amount of road constructed In each alternative. The higher the harvest level, the
higher the amount of road constructed, and the higher the amount of road to be maintained In
the future.

Similarly, soli and water protection costs are a direct function of the level of harvest In each
alternative. At harvest levels lower than Alternative H5, we would expect to retain the same
organization of specialists (e.g., hydrologists, soil scientists, and fisheries and wildlife biolo
gists), but we do not charge an equal proportion of their time over a smaller volume, thus
Increasing coordination costs. Rather, we assume that their cost per unit volume of timber
prepared for sale Is apprOXimately the same as at the current level. Thus no bias against lower
harvest levels In the analysis.

Ifthere Is truly a fixed, unrelated cost, meaning no cause and effect relationship between timber
and some other resource activity, (for ex·ample, timber and minerals management) then the
non-related actiVity Is treated as fixed and not included in the financial and economic efficiency
analysis of the alternatives.

FINANCIAL ANALYSIS 7·· One respondent questions the accounting for costs versus revenues.

'In the economic, analyses with fuelwood revenues excluded (p. B-89),why weren't fuelwood
expenses also excluded? While fuelwood could theoretically be sustained independently of
a commercial timber program, current Forest timber program costs include the cost of
implementing the fuelwood program.'

Response:
Variable and Identifi.able fuelwood program costs include the printing of maps and regUlations,
permits; and use ofvehicles, fuels and, occasionally, payment of weekend salaries to compli
ance checkers. If a bias was Introduced, it would amount to pennies when amortized over the
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volumes Investigated In the SEIS. It would be extremely difficult to break costs and benefits out C
by fueiwood and non-fuelwood. However, we did display In Chapter II, page 11·102, and Table
11-33, page 11·103, of the SEIS, how the PNV of Alternative H5 (the Preferred Alternative) would
change when personal use fuelwood revenues are Included or excluded from the PNV calcula-
tion.

ViSUAL QUALITY 1 •• One respondent expressed concern over VQO desIgnations.

'W;iderness and WSA's contain 288,000 acres-this is almost 3/4 .ofthe total acreage designat
ed as vao 'preservation'. Almost 2 1/2 times this .amount is designated for modification/
maximum modification-or almost 40%...Why is so much acreage categorized as available for
mod/max mod-what is the justification? 40% of the Forest is set aside for modification for
commodity interests that generate less than 15% of the benefit...the Forest has not provided
a logical explanation for the vao classifications.' .

'Page 11-43 indicates that 43% of the Forest will be subject to maximum modification.'

Response:
Modification of the visual characteristics of an area Is not strictly.the result of commodity based
activities such as timber !larvest or 011 and gas development. Numerous recreation related
projects, campgrounds, picnic areas, lodges, ski areas, scenic overlooks, etc., may result In
hIgh levels of landscape modification. These guidelines represent a limitation, or constraInt on
landscape modification •• not an 'obJective' that we would strive to obtain In those areas that
allow a VQO of modification or maximum modIficatIon. Maximum modification or modification (-
would be the acceptable limit on 40 percent of the Forest. Since we Intend to apply selection
harvestIng methods where we do harvest timber, the results of harvestIng will be more attuned
to partial retention rather than modIficatIon, except In areas where aspen is clearcut.

PEST MANAGEMENT 1 •• Several. Individuals and representatives from environmental organizatIons
raIsed concerns over the relationshIp between harvest and control of forest pests.

'The Forest overstates reasons for pest control, especially in light of FS management direc
tion to suppress wildfire, which is a cheap natural cleanser of forest pest, leading to a more
diverse forest. It is particularly ludicrous for. the FS to spend $ on pest control of stands of.
below-cost timber:'

' ...planners argue that young, vigorous trees are less susceptible to infestations, thus reduc
ing federal expenditures necessary to fight insect epidemics. This claim is virtually identical
to one made for the- discredited 1983 plan.' -

'We are particularly disappointed that the San Juan planning documents have resurrected
this tired claim and note that there is no more support for it now than there was in 1983.'

' ..insects and disease are not necessarily menaces requiring federal suppression efforts;
they constitute a natural, healthy part of a functioning ecosystem. Moreover, insect and
disease suppression would be ineffective on the San Juan even with a much more aggressive
logging program. Under the proposal, only about one percent of the mature timber stands
would be cut each year. As time passes, in fact, natural succession would overcome the
effects of harvesting activities and increase the number of acres in the oldest and most l.
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vulnerable age class. The planning documents admit that 'since only a small portion of the
Forest will have roads as a result of timber harvesting... control efforts could be thwarted.'

Response:
The draft SEIS, page IV·32, concludes that commercial timber harvest can be used as a tool,
Just as fire can, to control Insect and disease outbreak. However, the SEIS also notes that
because only a limited area of the Forest Is selected for timber management, the planned
commercial timber program would be of limited value, at best, In controlling Insect or disease
Infestations. Approximately 20 percent of the Forest would be suited for timber management.
This leaves 80 percent of the Forest where commercial harvest would probably not be an
approprIate tool for pest control.

DEVELOPMENT OF ALTERNATIVES 1 •• Several Individuals and representatives of environmental
organizations objected to the silvicultural methods In H2.

'The analysis makes even H2, the lowest level of cut totally unacceptable as the primary
means of returning a positive PNV (financially efficient) is to clearcut on a gross scale. What
is the financially efficient ASQ using selection cutting?'

•..Alt H2, which is designed to be financially efficient, cuts only 13 million board feet per year.
And even it is barely efficient, having discounted costs of $10.5 million and discounted
benefits of $11.1 million (DSEIS p. 11-75). And even this meager level of efficiency is only
accomplished by scheduling a great deal of clearcutting in the spruce-fir timber type (DSEIS
pp. 11-25-25). Clearcutting in spruce-fir is an unacceptable and illegal management practice
because of the difficulty, if not the impossibility, of regeneration.'

Response:
In response to comments, we have modified the alternatives to emphasize sllvlcultural methods
other than clearcuttlng. Please see Chapter II of the final SEIS. We have also updated the timber
price and cost Information and, as a result, now estimate 15.2 MMBF per year as the financially
efficient level of timber harvest using shelterwood harvest as the primary silvicultural method
for conifers.

DEVELOPMENT OF ALTERNATIVES 2 •• Several respondents felt that the range of alternatives did not
meet legal requirements, nor address all Issues. Additional alternatives were suggested.

'Page 11-77 states it clearly, 'Nei cashieceipts to the federal government are negative for each
alternative.' The Finesilver ruling, as well as an undistorted view of NFMA, requires an
alternative that at least breaks the federal government even!'

•....present all alternatives and their PNV's using real selection methods...Why not present an
alternative of commercial thinning and selection cutting, and cutting in 2nd growth forest
areas already roaded? Even H2 proposes to increase road density by building 220 more
miles of roads over 5 decades (p 11-27)!...What would be the effect o/zero entrance into
roadless areas and selection cutting only for Doug fir and Ponderosa and all growth aspen
stands? . .
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'(Include an...) alternativewhich:

1) contains all the environmental constraints and management concerns;
2) includes the public issue of protection of roadless areas
3) allows for distribution of cuts throughout the forest to reflect the location of the mills.

'The Forest must also design a realistic and implementable alternative that is financially
efficient. It should include, to the extent possible, the mix of species and locations desired
by industry. (Obviously, it will not have all the volume industry wants.)'

Response:
We modified the alternatives to respond to all of the above comments. The specific details of
these modifications are presented In Chapter II, page 11-3.

At least one alternative In the draft SEIS was financially efficient. In fact, Alternatives H2 and
H3 are designed to maximize financial returns subject to differing constraints. We emphasize
shelterwood or. selection harvest-regeneration methods In conifer for the final SEIS. And we
have modified Alternative H3 to examine the effect of excluding timber harvest from roadless
areas.

DEVELOPMENT OF ALTERNATIVES 3 -- Several environmental organizations felt that the selection
of an alternative that was not the highest PNV was not adequately explained.

•..Preferred alternative H5 does not have the highest present net value. It is ranked fourth
among alternatives in PNV (DSEIS 11-74). H5's timber PNV is negative (ibid, p. 11-76)... Mac
Cleery wanted the amended San Juan Plan and ROD to explain why a below-cost timber
program constitutes a net publiC benefit. ...Again, CEC feels that the San Juan Forest should
only offer timber for sale where revenues at lease cover costs. But if the final amendment and
SEIS propose to offer a timber program that is below-cost, the final planning documents and
ROD must do a much better job of describing how such a program will result in a net benefit
to the American people.'

Response:
We agree. The final SEIS and Record of Decision discuss and disclose all relevant factors
considered In selecting the Preferred Alternative.

•...The comparisons between alternatives is lengthy and confusing..., A chart across several
pages which lists the alternatives across the top and categories of comparison down the left
hand side is the most understandable method.'

c

(

Response:
We provided that type of chart as Table S-1 In the Summary and Table 11-10 in the draft SEIS.
Table S-1 Is repeated In the final SEIS. The detailed comparison of resource programs and the
tradeoff analysis In Chapter II of the draft SEIS were Intended to provide additional detail and
discussion of the major tradeoffs between alternatives. We have revised these tradeoff tables
and discussions In the final SEIS to facilitate comparisons between alternatives.

'H5 is not 'something of a compromise' (p 11-41) as it does not reflect the major issues raised C
in the meetings, i.e. clearcutting, old growth, ASa, below cost timbering.'
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Response:
The Record of Decision and final SEISJpages 11-49 through 11-70) describe how Alternative H5
reflects and responds to the major Issues raised in the meetings.

We were able to agree upon certain aspects of Alternative H5. For example, we were able to
reach agreement on site-specific Issues related to management in Big Branch, the Vallecito
corridor, San Miguel roadless area, and Blackhawk roadless areas. Please see explanation In
Record of Decision.

Clearculling was never the subject of extensive discussion. But, in fact, the issue Involved
shelterwood harvesting of conifers (e.g. the argument that shelterwood harvesting is a delayed
clearcut). In response to this issue, and for numerous other reasons, we have made major
changes to harvesting methods for the proposed amendment. Seleclion harvest methods are
emphasized in the final SEIS. (Chapter II, pages 11-3 and 11-40)

The group was concerned about the amount, distribution and management of old growth. We
worked closely with a representative of the Audubon Society to address the amount and
distrlbulion question. Working together, we used the best available information and developed
inventory screens based on age class, assuming that the results would give us a good first
approximalion of the relative abundance of mature/old growth acreage by tree species or cover
type. We also agreed with others in the discussions to the need for an intensive follow-up
survey of old growth, which we have initiated (final SEIS, page 111-11 and 111-12).

On the mailer of below cost timber sales, the amendment does not eliminate the situalion
immediately, but does achieve the goal of narrowing the gap between revenues and costs. We
present an extensive discussion and comparison of the financial efficiency of the proposed
amendment (Alternalive H5) in Chapter II. Included in the discussion are the results of analysis
of the program's efficiency under two alternative scenarios of near-term timber prices (pages
11-40 through 11-45). From the analysis, we developed and displayed price trends In the Record
of Decision. Recent market aclivity shows that the gap between revenues and costs should
continue to shrink. Along the same lines, the amendment does not propose any aclions such
as an Increase in timber sales which would compound the below cost sltualion.

DISPLAY OF INDIVIDUAL RESPONDENTS-

The following section begins with a tabular display of all respondents and the nature of their comments.
The respondents are listed in the order of leller received. The table links each leller to the type of concern
expressed. The concerns are coded by number 1·70. Commonly expressed concerns are arrayed across
the top, and less frequently mentioned ideas are displayed in the final column for each leller received.
Immediately following Table VI-1 is the key, which explains the coded numbers in the table and references
the sample comments in the preceeding section.

Letters received from government entities follow, along with our responses.

Table VI-2 arrays all respondents alphabetically, by surname.

The Chapter ends with a distribution list.
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Table VI-I Comments received from Individual Respondents I
No. Last name First Organization I 2 3 4 5 6 7 8

I Col.an Bob Rancher
2 Cox William L. U.S. Air Force
3 Ee:2erman Craie: Mile-Hi.h Jeen Club
4 Soezia John Individual
5 Whitaker Alvin Archuleta Co. Tax Pavers Association V-
6 Emerson Julie M. Individual
7 McConkey Andrew Individual
8 Tonozzi James Individual V- V-
9 Hose Jan Individual V- V- V-

10 Finlev Paul Individual V- V- V- V-
II Palmer Carla Individual V- V-
12 Soezia John Individual V- V- V-
13 Cotton Darrel D. Mayor Pro Tern Pa.osa Sprin., V- V-
14 Marcus Carl Telluride Individual.l81435\ V- V-
15 Potter DonaldE.MD Individual V- V- V-
16 Schmeter Babs Individual, Cons. Chair CMC V- V- V-
17 Johnson David Indiv.• Former Pres. & Cons.

Chair.Aud. Soc. V- V- V-
18 McAfee Charles Individual V- V- V- V-
19 Ash Larry Indiv.. on Board of Dir. Wolf Cr.

Ind., Ash Can, Upper San Juan
Builders Ass. etc. V- V-

20 Chamberlain Richard A. Public Service Co. of Colorado
21 Czarnecki John B. Individual V- V- V-
22 Error or Dunlicate (Xerox CODY)

23 Rivera Ray Individual V- V-
24 Watson Carl J. State of Colorado Dent of Hi.hwavs
25 Kilburv Richard Individual V- V-
26 Lance Jennifer Individual V-
27 Lance Beckv Individual V-
28 Lance John M. Individual, Lumber businessman V- V-
29 Merten Tonv Individual V- V- V-
30 Lance Amanda Individual V- V-
31 Stone Dick Individual, Wolf Cr. Ind. Emplovee V- V-
32 Brooks John Individual, Timber Ind. Emnlovee V- V-
33 Lord John E. Individual, Timber Ind. Emplovee V- V-
34 Johnson Eric Individual V-
35 Archuleta County Co-signers are listed separately

Board of County Comm. . V- V-
35 Formwalt Robert J. See Archuleta County #35
35 Martinez Jerrold R. See Archuleta County #35
35 Lvnch Mamie R. See Archuleta County #35
36 Kni.ht Eric Jeff Individual V- V-
37 Peirce Danhne Individual V- V- V-
38 Kni.ht Lisa Individual V- V-
39 Ahem Scott Individual
40 Schwinn Richard C. Individual V-
41 Miller Chris Individual
42 Ayers Glen Individual V- V-
43 Wojcik Walt Aircool Pad& Supply, VP V-
44 Childers WaYne Werner Entemrises, VP Marketin. V-
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Table VI-l (cant.l Comments received from Individual Respondents I
No. 9 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 Notes and low occurance

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 comments
1 0/
2 See Letter Paoe VI-l02
3 28,29
4 0/ 0/ 0/ 0/ 0/ 0/ 0/
5 Less Rds.,Fire & Disease
6 0/ 0/ 0/ 0/ 0/
7 0/
8 0/ 0/ 0/ 0/ 0/ 0/
9 0/ 0/ 0/ 0/ 0/ 0/

10 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/
11 0/ 0/ 0/ 0/
12 0/ 0/ 0/ 0/ 0/ 0/
13
14 0/ 0/ 0/
15 0/ 0/ 0/ 0/
16 0/ 0/ 0/ 0/
17

0/ 0/ 0/ 40
18 0/ Noisv • dangerous trucks
19

20 No negative imD8cts
21 0/ 0/ 0/ 0/ 0/ 0/
22
23
24 No sshmificant impacts
25 0/ 0/ 0/
26 41
27
28
29 0/ 0/ 0/ 0/ 0/ 0/
30
31
32
33
34 0/ 0/
35

See Letter Pa.e VI-l04
35 See Archuleta Co. #35
35 See Archuleta Co. #35
35 See Archuleta Co. #35
36 0/ 0/ 0/ 0/
37 0/ 0/ 0/ 0/ 0/ 0/
38 0/ 0/ 0/ 0/ 40
39 0/ 0/ 0/
40 0/ 0/ 0/ 0/ 0/ 0/
41 0/ 0/ 0/
42 0/ 0/ 0/ 0/ 0/ 27,40
43
44
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Table VI-I Comments received from Individual Respondents I
No. Last name First Organization 1 2 3 4 5 6 7 8

45 Ware Udale Zellerback A Mead Co., Plao!
Maoager v v

46 Pfeiffer William L. Individual v v
47 Krogh Jeanie Individual v v v v
48 Swanson John R. Individual v
49 K<..ssleer John D. Individual v
50 Covington Michael Fantasy Ridge Mountain Guides,

Telluride v v
51 Newell Helen Individual
52 Zulep Zita Individual v v
53 Fields Teddv J. Cooler Supply Co., Pres. v
54 Sonheim Jeff Individual
55 Famv Dave Skvline Guest Ranch, Telluride
56 Finlev Paul Individual v v v
56 Foxwell Lisa Co-signer of # 56
57 Luppi Robert W. Individual, Law Office v v
58 Laoce ArthurD. Wolf Creek Ind. v
59 RiOl!ouist Loev Farawav Raoch v V-
60 Brown Dennis Individual v v
61 Bierer Dennis J. Bates Lumber Co., Forester v
62 Knox Charlie Individual v
63 Jacobs Lila Individual
64 Stewart Robert F. U.S. Department of Interior
65 Schroedl Tom & Elaine Bi. Red Jeep Tours, Telluride v V-
66 Pearson Mark Individual v
67 Towry Robert K. Division of Wildlife, State of

Colorado v v
68 Holt John Individual v
69 Jenson Rick Individual v V-
70 Gurule John T. Individual, Timber Ind. Employee v v
71 Kaufmao,MD Joel Individual v
72 Kuehn Steve Individual
73 Toomey Tim Individual v
74 Scott Kristen Individual V- v
75 Fa.o John Individual V-
76 Wittener Brenda Individual V- V-
77 Eschman Dianne & The San Sophia Bed & Breakfast,

Gary Telluride v
78 ChaMt Barbara Individual v v v v
79 McCormack Michael J. Individual v V- v
80 Zorn Chris D. Individual v v
81 Montezuma County Co-signers are listed separately

Board of County Corom. v v
81 Colbert I Thomas K. See Montezuma Countv .#81
82 Hatcher I Bradford Individual v v
83 San Miguel County Co-signers are listed separately.

Board of County Conon. v
83 Lawrence CannenN. See Sao Mi.uel Countv #83
84 Raodall Pe••v Individual v
85 Clark Tricia Individual v
86 Potterton Tom Individual v V-
87 DeSelm Rick Individual v
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Table VI-I (cont.l Comments received from Individual Respondents

No. 9 I I I I I I I I I I 2 2 2 2 2 2 2 Notes and low occurance
0 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 comments

45

46 of
47 of of of of of
48 of of
49 of of of
50

of of of of of of of
51 of
52 of
53
54 Don't increase loe:lline:.
55 of
56 of of of of of
56
57 of of
58 24MM Min. acceptable
59 of of of
60 of of
61
62 of
63 34
64 50 See Letter Pa~e VI-I06
65 of of of
66 of of
67 50,52, 63

of See Letter Pa~e Vl-112
68 of of of - of Cut onlv 10% of the stand.
69 of No cutting on Dolores Dist.
70
71 of
72 of
73 of .

74 of of of of
75 of
76 of of of of 36, 37, 38
77

of of of 68
78 of of of of of of
79 of of of
80 of of of 31
81 41

of
81 See Montezuma Co. #81
82 of of of of of of of 33,39
83 68

of See Letter Pa.e Vl-132
83 See San Mi.uel Co. #83
84 of
85 of
86 of of
87 of of
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Table VI-I Comments received from Individual Respondents I
. No. Last name First Organization I 2 3 4 5 6 7 8

88 Mesko Linda Individual
89 Wesson John Individual V' V'
89 Kiehne Charmaine Co-signer of letter # 89
90 Loughman Barbara Individual V' V' V'
91 Conover Marcv Individual V' V'
92 Telluride, Town of Signers are listed separately

Town Council resolution V' V' V' V'
92 Worth Mark See Telluride, Mavor, co-sil!ner #92
92 Schillaci Mary Jo See Telluride, Town Clerk, co-signer

#92
92 Johnson Stephen B See Telluride, Town Attorney, co-

signer #92
93 Coooer Ann Individual V'
94 Knudsen Karen Individual V'
95 Knudsen David Individual V'
96 Melone BernardS. Individual V' V'
97 Johnson SteDhen B. Individual V' V'
98 Bover Bob Individual V' V' V'
99 Dornfeld MarvAnn Individual V' V'
100 Dunne Catherine Individual V'
101 Hario Terry Individual . V' V' V'
102 Bird Brvan Individual V' V'
103 Gurule Geone Individual, Timber Ind. Emnlovee V' V'
104 Frank Dovle L. Individual V'
105 Conway Miles Individual
106 Honkins Larry Individual V' V' V'
107 Arrowsmith Steve Individual
108 Gurule Gerard R. Individual, Timber Ind. Emnlovee V' V'
109 Lake Fork Junction Homeowners Home owners association

Assoc. Board of Directors No individual shmatures. V' V'
110 Kuntz Marti & Individual

David V' V'
111 Kendall Messmore Individual V' V'
112 Feste Debbie Individual V' V'
113 Barbour Elizabith Individual V'
114 Error or DUPlicate (Xerox CODY)
115 La Plata County: Board of Co-signers are listed separately

County Commissioners V' V'
115 Brennen Doris See La Plata County #115
115 Brown Paul J. See La Piata Countv #115
115 Deering ClaudeE. See La Plata County #115
116 Error or Duolicate Q{erox CODV)
117 Mav Joan Individual
118 Power Will Individual
119 Osterman Keith Individual V'
120 Schuler Patricia L. Conservation Chair, Weminuche

Groun Sierra Club V' V' V'
121 Troxel Tom Intermountain Forest Ind. Assoc. V'
122 Bingham Kent Consultim~ Forester V' V'
123 Flemin. Thomas C. Individual V'
124 Fonseca Danette Y. Individual V'
125 Bontempi Luna Individual V'
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Table VI-l (cant.) Comments received from Individual Respondents I
No. 9 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 Notes and low occmance

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 comments
88 ....
89 ....
89 Co-signer of Wesson #89
90 .... .... ....
91 .... ....
92 .... .... .... .... .... .... .... See Letter Page VI-136
92 Co-signer of Telluride #92
92

Co-signer of Telluride #92
92

Co-sismer of Telluride #92
93 .... ....
94 .... .... ....
95 .... ....
96 .... .... .... ....
97 .... .... .... ....
98 .... .... .... ....
99 .... .... .... .... Recvcle
100 ....
101 .... .... ....
102 .... .... ....
103
104 .... .... ....
105 .... .... ....
106 .... ....
107 .... .... ....
108
109

....
110

....
111 .... ....
112 .... ....
113 .... ....
114
115

See Letter Page VI-142
115 See La Plata Co. # 115
115 See La Plata Co. # 115
115 See La Plata Co. # 115
116
117 ....
118 .... .... No Harvest
119 .... .... .... 30
120

.... .... .... .... .... ....
121 .... 43, 44, 45, 46, 47, 48, 49
122 .... 43,44,45
123 .... .... ....
124 ....
125 .... .... ....
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Table VI-I Comments received from Individual Respondents I
No. Last name First Organization I 2 3 4 5 6 7 8

126 Kauffman Ted Individual .... .... ....
127 Avantal!l!io Andrea Individual .... ....
128 Mav Mary L. Individual .... ....
129 Sante Susan Individual ....
130 Kuhnle Thomas E. Natural Resource Defense Council .... ....
130 Benfield F. Kaid Co-signer of NRDC reSDonse #130
131 Freeman Danielle Individual
132 Patricio Fran Individual ....
133 Broughto Mary & Bruce Individual
134 Havden Phil Individual ....
135 Price Luke Individual ....
136 Schertz Peter Individual
137 Flemine Marilvn B. Individual
138 Millard Dudlev Colorado Forest Products Assoc. ....
139 Anderson Chester Individual; ....
140 Mitchell Charlie Western Excelsior, President ....
141 Schikuone Joel Individual .... .... ....
142 Baldwin Gary L. Individual .... ....
143 Naslund Dave & Timber Resources fuformation

Lauren Program .... .... .... .... ....
144 Davis Sallv Individual .... .... .... ....
145 Sauier NormanC. Individual ....
146 Cain KevinW. Stone Forest Industries Inc.,

Regional Timber Manager ....
147 Larson Jodie Individual ....
148 Kurtz Nancv Individual
149 Dix Carol McCord Individual
150 Ewell Marcia Individual ....
151 Kurtz Nancv SheeD Min. Alliance, Telluride .... ....
152 Crane Leslie Ross Individual ....
153 Cross Dominick Individual .... .... ....
154 Bailev BruceC. Individual
ISS Hebert III,MD James O. Individual .... .... ....
156 Goodtimes Art SheeD Min. Alliance, Telluride .... v' ....
157 Error or Duplicate (Xerox COpy)
158 Cutter Peter G. Individual
159 Tucci, DC Jon-Michael Individual .... ....
160 McCool Lewis Individual
161 Pera Jack Sheep Min. Alliance, President

Telluride .... .... .... .... ....
162 Hess Mike Telluride Chamber Resort Assoc. Inc.

Chairman ....
163 MacArthur Ann Chandler Individual
164 Lavelli Antoine Telluride. Mountain Guide
165 Malone Roger Individual ....
166 Thompson Mark Individual
167 LamDhere Rick Telluride, Gallerv of the Rockies ....
168 Brelsford Don Individuals ....
169 McCormack Marv Individual .... .... ....
170 Matheson Sharon H. Society of American Foresters, Chair
171 Rogers Craig Individual ....
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Table VI-I (cant.) Comments received from Individual Respondents

No. 9 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 Notes and low occurance
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 comments

126 V-
127 V-
128 V- V- V- V-
129 V-
130 V- V- V- V- 42. 50. 53. 56. 61. 62, 63
130 Co-signer of NRDC #130
131 V- V-
132 V- V-
133 V- V-
134 V- V- V- V-
135 V- V-
136 V- V-
137 V- Recvcling
138 24MM min. acceptable
139 V- V- V-
140 24MM min. acceotable
141 V-
142
143 32 to 38, 40. 42. 51, 52,

V- V- V- V- V- V- V- V- V- V- V- V- 55.57. 61. 63 to 72
144 V- V- V-
145 V-
146

43.44
147 V-
148 V-
149 V- V- V- V-
150 V-
151 V- V- V-
152 V- V- V-
153 V- V-
154 V- V- V- 32
155 V- V- V-
156 V- V- V- V- V- V- V- 57, 68
157
158 V- ..
159 V-
160 V- V- V- V-
161

V- V- V- V- V- V- V- V- V- V- V- 50, 51. 57, 68
162

V-
163 V- V- V- V-
164 V- 68. No cuttim!:
165 V-
166 V- 68
167 V-
168 V-
169 V- V-
170 V- V-
171 V-
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Table VI-I Comments received from Individual Respondents I
No. Last name First Organization I 2 3 4 5 6 7 8

172 Smith Rockv Colorado Environmental Coalition V- V- V- V- V-
173 Error or Duplicate (Xerox copy)
174 Vickery Anne The Colorado Mm. Club V- V- V-
175 Haggerty John Individual V-
176 Williams Nina Individual V-
177 Lepisto Thomas Individual
178 Gerard John Individual
179 Dahle Pete Individual
180 Dubrow Janice Individual
181 Mitchell Jan Individual V-
182 Cristol Jeff Individual V-
182 Tourtillott Trina Co-signer of #182 V-
183 DeSpain Robert R. Chief, US Environmental Protection

Agencv Region VIlI V-
184 Cox MaryLou Individual V- V-
185 Barry III Hamlet 1. Executive Director. Colo. Department

of Natural Resources V- V- V- V-
185 Norris Steve Clarification of DNR reSDonse # 185
186 Error or Duolicate (Xerox CODY)

187 Roesner D.A. President, PPS Packaging Co. V-
188 Cockrell Mike Individual V- V- V-
189 Temole David B. San Juan Audubon Society
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Table VI-I (cant.} Comments received from Individual Respondents

No. 9 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 Notes and low occurance
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 comments

172 tI' tI' tI' tI' tI' tI' tI' tI' tI' tI' 32, 33, 42, 54 ro 58, 60
173
174 tI' tI' tI' tI' tI' 'tI' tI' 42, 52, 53, 54, 55, 58

, 175 tI' tI'
176 tI' tI' tI' tI'
177 tI' tI' tI' tI'
178 tI' tI' tI'
179 tI' tI'
180 tI' tI' No I022in2
181 tI'
182 tI' tI'
182 tI' tI'
183 40,50

tI' See Letter Pa2e VI-I44
184 tI' tI' tI' Visual concerns T. sales
185 55, 56, 64

tI' tI' tI' See Letter Pa2e VI-152
,

185 See Letter Pa.e VI-153
186
187
188 tI' tI' tI' tI' tI' tI'
189 tI' tI' SuPPOrts balance in Amend.
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Comment coding for Table VI -1

:!!io.1.l:. - the bold type following each topic represents the topic group to which
each comment was assigned,and.provides the reference in the detailed
comment section.

1. Allowable Sale Quantity (ASQ) is too low.
For example comments: (TIMBER #1)

2. Should have a stronger emphasis on non-motorized recreation, and wildlife.
For example comments: (WILDLIFE #1, RECREATION #1)

3. Map of Critical Watersheds be made available.
For example comments: (WATERSHED I SOILS #1)

4. Supported the Allowed Sale Quantity (ASQ) level of 24MM.
For example comments: (TIMBER #2)

5 . Questions on the effects of the alternatives on watersheds.
For example comments:(WATERSHED I SOILS #3)

6. Stop below cost timber sales.
For example comments: (TIMBER #3)

7. Road construction be reduced or eliminated.
For example comments: (ROAD CONSTRUCTION #1)

8. Timber production needed to support the local timber industry.
For example comments: (TIMBER #4)

9. Proposed timber harvest is too high.
For example comments: (TIMBER #5)

10. Protection of existing unroaded areas.
For example comments: (UNROADED AREAS #1, #2)

11. 'Skeptical of water yields and values associated with water yield.
For example comments: (WATERSHED I SOILS #2)

12. Preserve old-growth / biodiversity / ecosystems.
For example comments: (OLD GROWTH I BIODIVERSITY I
ECOSYSTEM PRESERVATION #1)

13. Old-growth maps should be made available.
For example comments: (OLD GROWTH I BIODIVERSITY I
ECOSYSTEM PRESERVATION #1)

14. Perceived a reduction in available range for livestock.
For example comments: (RANGE #1)
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15. Preserve Sheep Mtn.area.
For example comments: (RECREATION #1)

16. Preserve the area between the Piedra WSA and the Weminuche Wilderness.
For example comments: (TIMBER #28)

17. Eliminate harvest from area North of Rico to Lizard Head Pass.
For example comments: (RECREATION #1)

I 8. Display the location of big game winter range on a map.
For example comments: (WILDLIFE #4)

19. No clear-cuts on the Forest.
For example comments: (TIMBER #7)

20. Analysis should better address integrated ecosystem.
For example comments: (OLD·GROWTH I BIODIVERSITY I
ECOSYSTEM PRESERVATION #2)

21. Selection harvesting should be preferred method for timber harvest.
For example comments: (TIMBER #7)

22. Concerned with the regeneration of forest species after harvest.
For example comments: (TIMBER #9)

23. Concerned with forest management practices and the greenhouse effect.
For example comments: (TIMBER #11)

24. Concerned with soil conditions in response to timber harvest and road
construction.
For example comments: (WATERSHED I SOILS #1, 4, 6)

25. Concerned with the mechanism to alter the allowable sale quantity. (OAC
opportunity acquisition component).
For example comments: (TIMBER #12)

26. Supported alternative H2, but were generally not in favor of clearcutting
being used as the primary harvest method.
For example comments: (TIMBER #13)

Note: The following comments were made by one to a few individuals and (or
organizations. These are identified in the "Notes and Low Occurrence Comments"
column of the "Comments from Individual Respondents" table.

27. Concerned with the cost of ecosystem restoration.
For comment summary: (OLD GROWTH I BIODIVERSITY I
ECOSYSTEM PRESERVATION #3)

28. Concerned with public access and winter closures.
For comment summary: (WILDLIFE #3)
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29. Timber harvesting and mmmg need not conflict with other Forest uses.
For comment summary: (TIMBER #6, RECREATION #2)

30. Concerned with the foreign export of'timber.
For comment summary: (TIMBER #10)

3 1. Requested a map that displays possible habitat for reintroduction of
threatened and endangered species.
For example comments: (WILDLIFE #5)

32. Commented on the use of fire as a management tool.
For example comments: (PEST MANAGEMENT #1)

33. Expressed doubts on the rotation ages presented in the draft.
For example comments: (TIMBER #14)

34. Concerned over harvest on steep slopes.
For actual comment: (TIMBER #18)

36. Concerned about the amount of volume under contract.
For actual comment: (TIMBER #19)

37. Question on "Yard Unmerchantable Material" (YUM).
For actual comment: (TIMBER #20)

38. Question on utilization standards.
For actual comment: (TIMBER #21)

39. Stated that conversion factors were not clear.
For actual comment: (TIMBER #16)

40. Concerned over protection of spotted owls.
For example comments: (WILDLIFE #2)

41. Perceived a lack of motorized opportunity· on the Forest.
For example comments: (ROAD CONSTRUCTION #2)

42. Doubted benefits associated with timber harvesl.
For example comments: (TIMBER #22)

43. Reanalysis of timber demand needed.
For example comments: (FINANCIAL #3)

44. Forest needs to reduce costs of timber sale preparation.
For example comments: (FINANCIAL #4)

(

c

45. Management intent for
For example comments:

suitable timber lands was not dear.
(TIMBER #25)

46. Questioned effectiveness of reforestation activity.
For example comments: (TIMBER #27)
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47. Concerned about effects of old-growth inventory on timber availability.
For. example comments: (OLD·GROWTH I BIODIVERSITY
I ECOSYSTEM PRESERVATION #5)

48. Wants display of financial tradeoffs of various silvicultural practices.
For example comments: (FINANCIAL #5)

49. Questions accounting of costs verses revenues.
For example comments: (FINANCIAL #7)

50. Concerned over effects of timber harvest on wildlife.
For example comments: (WILDLIFE #8)

51. Wanted map of areas suitable for reintroduction of several species.
For example comments: (WILDLIFE #5)

52. Critical of management indicator species and wildlife modeling.
For example comments: (WILDLIFE #6, #10)

53. Questions financial analysis generally.
For example comments: (FINANCIAL #1)

54. Concern over language usage in some areas.
For example comments: (PRESENTATION #1)

55. Requested additional alternatives or questioned rational for selecting the
preferred alternative.
For example comments: (DEVELOPMENT OF ALT. #1, 2, 3)

56. Concerned about aspen silvicultural practices.
For example comments: (TIMBER #17)

57. Concerned about available hiding cover.
For example comments: (WILDLIFE #9)

58. Requested improved RARE II information.
For example comments: (UNROADED AREAS #3)

59. Questioned snow sublimation statements
For example comments: (WATERSHED ISOILS #8)

60. Questioned HYSED model.
For example comments:. (WATERSHED ISOILS #9)

61. Questioned validity of community impacts.
For example comments: (TIMBER #15)

62. Perceived discrepancy between amendment financial analysis and the
Timber Sale Program Information Reporting System (TSPIRS).
For example comments: (FINANCIAL #6)
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63. Questioned relationship of timber harvest and pest control.
For example comments: (PEST MANAGEMENT #1)

64. Concerned over visual effects of harvests.
For example comments: (RECREATlON #1, VISUAL QUALITY #1)

65. Question precommercial thinning.
For actual comment: (TIMBER #23)

66. Questioned status of soil surveys.
For actual comment: (WATERSHED I SOIL #5)

67. Questioned use of Best Management Practices.
For actual comment: (WATERSHED I SOIL #7)

68. Concerned about effects of timber harvest on recreation.
For actual comment: (RECREATlON #3)

69. Question on monitoring of Management Indicator Species.
For actual comment: (WILDLIFE #7)

70. Concerned over costs and benefits associated with range.
For actual comment: (RANGE #2)

71. Concerned over financial efficiency of all timber stands.
For actual comment: (FINANCIAL ANALYSIS #2)

72. Questioned basis of old-growth designation.
For actual comment: (OLD GROWTH I BIODIVERSITY I ECOSYSTEM
PRESERVATlON #4)
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DEPARTMENT OF THE AIR FORCE

AIR FORCE REGIONAL CIVIL ENGINEER CENTRAL REGION
1114 COMMERCE STREET

DALLAS. TEXAS 75242-021.

%1 NOV 1989

Mr. Gary E. Cargill, Regional Forester
USFS Rocky Mountain Region
11177 W. 8th Avenue
P.O. 130x 25127
Lakewood, Colorado 80225-0127

Dear Mr. Cargill

This is in response to your request for 'comments on the Draft Supplemental
Environmental Impact Statement and Amendment of the Land and Resource
Management Plan for The San Juan National Forest near Durango, Colorado

Our review indicates that no Air' Force military training routes presently c=
exist within the forest areas mentioned above. Therefore, no potential '
conflicts are known to exist between the missions of our respective
agencies. However, routes and airspace requirements of the military do
occasionally change.

As the Air Force's regional point of contact for such matters, we will be
available to assist in establishing liaison between your office and the
affected Air Force activities should a conflict arise.

HQ USAF/LEEVN
William T. Sexton,
Forest Supervisor,
San Juan National Forest

Cy to:

We hope this information is usefui in your planning process. We thank you
for the documentation previously provided and look forward to continued
communication with your office. If additional information is needed, please
contact Mr. Raymond Bruntmyer at (214) 653-3341.

;3!%elY /?

r~'~;;jf~~~~::ox,"Director
Environmental Planning Division
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Thank you for responding to .our request for comments ~ tne proposed forest
Plan .amendment.
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January 31, 1990

Willicm T. Sexton
Forest Supervisor
San Juan National Forest
701 Ccmino Del Rio, # 301
Durango, CC 81301

Sir:

This letter is to enccurage Yalr office to re-think the
coosidered reduction in timber harvesting for the San Juan
National Forest. Ycur proposed reduction canes at a critical
time in alr econanic cycle. At a time when a local lumber
ccnpany is in a pcsition to expand their operation, they will
be unable to do so, due to unavailabilitY of timber.

We fiJ:mly believe the San Juan Forest to have a rrore than ade
quate CIllalnt of wilderness area. we suppcrt the continued
managed harvest at the present level. Timber plays a large
roll in our total econanic picture and any reduction in harvest
will have a detrimental impact on our whole area.

Sincerely,

.?~ V.• -\\\&:~
, ,Ji\rrold R. Martinez ~

.J -
~) /l /;

/l/1I'7"':<- c .?;LI',J,-
Mcmle R. Lynch '
Board of County Carrnissioners

cc: Wolf Creek Industries
Scm Scanga, Pagosa District
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We appreciate your concern and would like to describe how we view the effects
the amendment may have on the local. economy.

A description of the potential economic effects of the amendment must focus on
actual changes in timber supply and how these changes may affect industry
growth and the long term supply capability of the Forest. An actual change in
available timber is of greatest concern froll. an immediate employment
standpoint. It is correct that this amendment represents a reduction in the
maxi.mua amount of timber the San Juan National Forest can plan for, prepare,
and offer for sale. The planned sales level equals 41 million board feet
(MMBF) per year under the original Forest Plan.

However, over the past 10 years. we have not offered 41 MMBF of timber for sale
for a number of reasons related to the local supply and demand situation.
Rather t we have experienced a rather stable market where industry has harvested
in the area of 22 to 24 MMBF per year from the San Juan NF.

'Ibe Environmental Impact Statement that accompanies the amendment examines the
economic as well as the environmental consequences of a wide range of
alternative harvest levels. To accomplish the 1983 Forest Plan objective of
selling 41 MMBF annually would actually require a significant expansion of the
current sales program. This would require harvesting a large percentage of the
timber on steep slopes and incurring deficits on the additional sales.

Alternative 115 (the Amendment) maintains timber supply at the current harvest
level. Because supply froll the National Forest remains unchanged, current
timber industry employment should be maintained; however. no company should be
expecting additional volume to be available from the San Juan National Forest.

This amendment does not offer any change from the 1983 Forest Plan in the
amount of land to be recommended for wilderness.
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March 6, 1990

United States Department of the Interior

OFFICE OF THE SECRETARY
OFFICE OF ENviRONMENTAL AFFAIRS

DENVER FEDERAl. CENTER. BUILDING 56. ROOM 1018
P.O. BOX 25007 (ll'108)

DENVER. COLORADO 80225.Q007

ER 89/1021

Mr. William T. Sexton
Forest Supervisor
San Juan National Forest
701 Camino Del Rio
Durango. Colorado 81301

Dear Mr. Sexton:

.- .- .
c

1

The Department of the Interior has reviewed the Draft Supplemental
Environmental Impact Statement (DSEIS) for the San Juan National Forest
(Forest) and Proposed Amendment of the Land and Resource Management Plan,
Colorado •. and has the following cOlllllents.

Threatened and Endangered Species

The direct eff~cts of, all management activiths on bald eagles. peregrine
,falcons. and their habitat are virtually the. same for all ..al ternatives.

. The Fish and Wildlife Service (FIlS) concurs with the Forest Service's "no
effect" determination for the peregrine falcon. However. the Forest Service
should determine whether removal of large snags and trees '''may affect" bald
eagles. If so, the Forest Serv.ice. should reQWl:lt, in wri·ting. formal
consultation with the FIlS office in Golden. If such a request is necessary
(Le.,· the proposed action is a major construction activity) i' a biological
assessment shoUld be provided along with any other relevant information used
in making impact·determinations •.

(

Fish and Wildlife Resources.

2. Some existing large snags (+20 inches diameter breast high), locatedwithin
areas scheduled for timber harvesting, will no longer be available as habitat
for caVity-nesting animal species unless planned replacement occurs. FIIB
recolllllends that large snags be retained in timber harvest areas as wildlife
habitat •

.3. On page IV-86;. the Forest Service states that they plan to ~educe cumul~tive
effects. to downstream aquatic habitat from road construction and timber
harvest. However. the DSEIS does not document or describe the direct or
cumulative impacts to aquatic resources. We recolllllend that the Forest.
Service provide this information and describe the mitigation for these
impacts in the Final Supplemental Environmental Impact Statement (FSEIS), and
thus. how cumulative impacts will be reduced.

National Park Resources

~ The dccument tails tc adequately address air quality impacts. and visual
degradation and resulting impacts on the experiences of Mesa Verde National
Park visitors.
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Para 1

We agree. The Forest Servica consults ,with. the Fish and Wil,d1if~ Service as :8

matter of routine prior to undert~ projects which may affect threatened.--,br'
endangered species. The Forest"Pl8J1._ cont,~: specific standards and guidelines
for snag retention (Plan. pageIU~214). These· standards are specified in the
1983 Forest Plan and· were,·developed' and fin.llized after consultation and review
by the U.S. Fish and Wildlife Service. . '.

Where threatened or endangered species are present, mitigation will be
specified and activities :iJDplemented (including avoidance) only after formal
consultation with the U.S. Fish and Wildlife Service.

Para 2

For cavity nesting species, such as the hairy woodpecker or mountain bluebird,
snag retention and replacement guidelines are specif'ied -in the Forest Plan°·
(page IU-214, for example). Where existing large snags are present, they are
favored for retention.

Para 3
"I ",

'lbe environmental consequences' of -~.timber-'harvest and' road constrUction on
aquatic habitat is described in a section'sddedto this final SEIS entitled
"'!he Effects of Timber Harvest on Aquatic Resources." The management area
prescriptions. and Forest Direction are designed to ensure that the impacts to
aquatic habitat froB tiaber harvest are ainiaized. Management prescription 9A.
for ex8IlPle, is applied-'to all component· ecosystems-of-riparian areas.-' These
cOlllPOllents include aquatic eeosysteas. the riparian ecosystem· (characterized by
distinct vegetation), and ·sdjacent ecosystemS,"" The goal of the prescription is
to provide healthy, self~perpetUlltingplantcOllDlUllities, meet water quality'
standards, and provide habitats for viable 'Populations of wildlife and fish.
Ecosystems are managed to IUliD.tain uPPer ,aid~serial successional stages, and
wberetimber is harvested' individual tree selection methods are used. (Forest
Plan pages IU~250- '262). Standards'and guideliIitisfor rosdconstruction
provide for creating sedillent ,traps 'nth barrierS where natural vegetation is
inadequate to protect the waterway froa significant accelerated sediaentation.
Additional standards call for ainiaizing detriaental disturbance to riparian
ecosystems froa construction activity, and establishing',vegetation 'ground' cover
on disturbed areas. These specific aitigation measures are chosen when the
individual projects are analyzed and .designed.

para 4 ., .." ·'.r

Air quality impacts, visual deterioration and resulting impacts to Mesa Verde
are not discussed ,beeaus'e we-do not antfcipatesuch impacts.. Someright';';of-way,
slash burning. and burning of ·slssli'.'piles.'in:,t:iaber sale areas may occur hut
only a very .mar 'and .insignificant' quanti:ty.c Whenever burning of slash is
proposed as part ofa tiaber sale project.' a burning plan is required.' The
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(

~ The discussion of air quality impacts and mitigation measures on pages IV-63
~.~T.and Iv-a7 is incomplete. While dust control measures are mentioned and will

be implemented on a case-by-case basis, the document does not describe slash
burning and its air quality consequences, which can be significant. The
State of Colorado recently revised its Smoke Management Plan (Plan) and
Memorandum of Agreement (MOA) with Federal agencies. A major goal of the
Plan and MOA is to minimize impacts of forest-generated smoke on visibility.
There are detailed procedures that the Forest service and other Federal
agencies should follow if they plan to burn slash after a timber harvest,
among other activities. Air quality requirements should be followed in order
to minimize the adverse visibility impacts, especially to Class I clean air
areas such as Mesa Verde National Park. The FSEIS air quality impacts and
mitigation measures sections should include a discussion of the state's Plan
and MOA, and how they will be implemented during timber harvests to minimize
air quality and visibility impacts.

£) As stated on page S-ll, the majority of timber removed from the Forest is
processed locally. With this local utilization of wood products, there is
the potential of both short-term and long-term air quality impacts to Mesa
Verde and surrounding areas. The FSEIS should address the effects on air
quality of increased production at the wood/timber processing areas near
Dolores and Mancos on Mesa Verde, as well as possible violations of the
allowable increment of the Colorado State Implementation Plan.

~ The subject document also discusses the allowable sale quantity and the
opportunity-availability. component. If a sales quantity amendment to the
Forest Plan is a possibility, as discussed in Alternative H5, page S-4, then
the impacts resulting from increased timber harvest and wood processing
should also be analyzed as part of the FSElS.

i' Many of the timber activities in the Forest ha;;-the potential of being seen
from Mesa Verde. We are particularly concerned about how these activities
are planned and managed, and how they may impact the experiences of Park
visitors, both from a short-term and long-term perspective. clearcutting can
be unsightly if done in a manner contrary to natural timber stands (i.e.,
straight line or block cuts), however small the acreage. The design of
harvest units has a significant impact on the scenic quality of land if done
improperly, The FSElS should addre.s these potential impacts to Fark
visitors and should offer mitigation strategies to lessen any impacts.

National Natural Landmarks

~ There are 10 potential National Natural Landmarks (NNL) located within the
Forest boundary that were not identified in the subject document. Status as
a proposed NNL is granted only to those nationally-significant sites
containing one or more ecological or geological feature(s) characteristic of
a particular physiographic region. Secause of their importance, careful
consideration of the values of these significant resources should be provided
in the FSElS.

Following is a list by county of potential NNLs within the Forest. Enclosed
are informational sheets on each of these sites.
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burning plan has to meet air quality and smoke dispersal requirements,
including thosepfuvided by the State Memorandum of Agreement. (See, for'
example, Forest Plan page III"84).

Dust from logging trarric' is a concern but wili be very localized and will not
degrade air qu81ity outside 'the of the immediate project, area.

Distance will also' play a role in shleldirig visual' and othel" impacts. Mesa
Verde at' its' c:los'est' point is an average of' 15 miles from any timber s'ale
areas, .but ili a(ast" cases, 30 to"'lOO miles froll proposed sale areas where's'ome
bllrning 0'1.' visual 'modification of the landscape 'could occur.

para 5

The amendment doesn't call for increased timber production, but holds timber
supply at about the same level of supply provided for the period 1980 to 1990.
There is "only ohe 'mill- in' the area that hass teepee burner and that is
scheduled, for remov8.l. neXt' year. All other wood processing facilities process
their wOod waste and it· is used as it product.

We agree. the OAC would go through the same prescribed planning and
environmental analysis: as has occurred with this significant amendment.'
Howevei.·, We have'removed the OAC fro. Alternative 115 in the final EIS.

para 7

There are no potential iapacta to Park visitors. The FEIS, incorporates
chariges in silvicu1tural activities which provide for eaphasiZing uneven-aged
amuigeIIent IliethOds. 'TheSe types of harvest activity are not visually evident
when viewed' froa' close proxillity aod will not be be detectable from' areas as
diatant'as Mesa Verde. ' Harvesta with any porential of being viewed form Mesa
Verde would be aspen. sales on the Mancos Ranger District. These sales will be
at least 15ailes distant aod Will be designed to blend with the natural
surrotm<i:iJlgs. In general; all sale actiVities are designed to meet, or exceed
the visual iIanageIlent atandards prescribed by the Forest Pian. These standards
are described as part 'of the individual lIaDagemeot prescriptions in Chapter III
of the Plan

para 8

Of the ten areas listed, four are located within the boundaries of legislated
Wilderness., two are not located on' the San Juan NatiOnal Forest, two are
alreadY ,properties on the National Register of Historic Places and the register
of' historic IBhdmarks'.and one was studied for inclusion into the National Wild
and Scenic Rivers System but was rejected by the United States Congress. ' The
last area,. Lizard Head Pass, as the others. would not be affected by proposed
projects and subsequent e:ff'ects of the actions disclosed in this final SEIS.
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Mr. William T. Sexton

Archuleta County

Chimney Rock
Pagosa Hot Springs

Dolores County

Navajo Basin
Rico Dome and the Dolores River

Hinsdale County

Los Pinos River Canyon

La Plata County

Animas River Valley

Mineral County

Sheep Mountain

Montezuma County

Rico Dome and the Dolores River

San Juan County

Animas River Valley

San Miguel County

Lizard Head Peak and Mountains
Lizard Head Pass
Ophir Needl-es

Sincerely,

Robert F. Stewart
Regional Environmental Officer

Enclosures
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STATE OF COLORADO
Roy Romer. Governor
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF WILDLIFE
AN eQUAL OPPORTUNITY EMPLOYER

Perry D. Dtson, Director
6080 Broadway
Denver. Colorado 80216
Telephone: (3031 297·1192

Bill Sexton, Forest Supervisor
San Juan National Forest
701 Camino del Rio
Durango, CO 81301

Dear Mr. Sexton:

2300 South Townsend
Montrose, CO 81401
(303) 249-3431
March 6, 1990

"'EFER TO; (

The Colorado Division of Wildlife (CDOW) has reviewed the Proposed
Amendment of the Land and Resource Management Plan (amendment) and the Draft
Supplemental Environmental Impact Statement (DSEIS) for the amendment. The
amendment deals with changes in the San Juan National Forest's timber management
program, and does not propose any direct major changes in wildlife management on the
Forest.

Overall, the proposed changes in the Forest Plan will benefit wildlife by
reducing impacts associated with timber operations, especially on steep slopes.
Whi.le opportunities to promote habitat diversity via timber harv.est may decline,
habitat management efforts can be directed more efficiently via wildlife habitat
improvements rather than by responding to timber harvest. This change in management
philosophy should promote greater cooperation between our agencies in the arena of
fish and wildlife management.

Our specific comments on the amendment and DSEIS are attached. We look
forward to continued cooperation with the San Juan National Forest.

Robert K. Towry
Regional Managef

cc: Bob Clark-CDOW
Mike Zgainer-CDOW

DEPARTMENT OF NATURAL RESOURCES. Hamlet J. Barry, Executive Director
WILDLIFE COMMISSION. William A. Hagberg, Chairman. Dennis Luttrell, Vice Chairman. Eldon W. Cooper. Secretary

Felix Chavez, Member. Rebecca L Frank, Member. Gene B. Peterson. Member. George VanDenBerg, Member. Larry M. Wright, Member
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COLORADO DIVISION OF WILDLIFE COMMENTS ON THE

PROPOSED AMENDMENT OF THE SAN JUAN NATIONAL FOREST,

LAND AND RESOURCE MANAGEMENT PLAN

AND DRAFT SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT

AMENDMENT

II-9
We would like to have a better understanding of the resource production

functions for estimating winter range potential, and wildlife and fish related
recreation demand.

"Key winter range" should be defined.

The discussion of timber sale effects on carrying capacity and haoitat
quality should be clarified.

II-12
It is unclear how the various assumptions regarding range demand

"counterbalance" each other to lead to a conclusion that range demandw111
increase. '

II-17
Habitat diversity mayor may not be desirable for a specific wildlife

species.

II-19
What progress has been made in addressing the "threshold" question?
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Each of your comments is addressed below in the order of your original
presentation.

AMENDMENT

11-9 Would like better understanding of the resource production functions for
extimating winter range potential. and wildlife and fish related recreation
demand. Key winter range should be defined.

In order to determine demand for big game we used Colorado DOW harvest data
for the past 4 years, determined percent success and harvest from the
Forest. Combined with nati'onal hunting trends and DOW license sales. we
predicted a slightly declining demand. Fishing demand was increasing.
based on DOW data and US Fish and Wildlife Service (USFWSj recreation
reports. which indicated an upward trend in cold water fishing demand.
Small gamean4 non-consumptive demand are estimates based on USFWS reports,
showing an upward trend.

Definition of key winter range.

Key winter range is that portion of the winter range which is subject to
concentrated u~e. and is used ~very year. It normally shows signs of
exc~ssive use ~ecause of the frequency and intensity of use.

Timber sale effects on carry~apacity and habitat quality should be
clarified.

Timber sales have little effect on overall carrying capacity, as over 80 %
of the sales are on summer range. Increasing summer range will increase
the quality of range available for the herds I but will not significantly
eff:ect,the cB.!"ry capacity of the Forest. Only one percent of the timber
sales program is on winter range, the principle factor determining
capacity.'

11-12 Explanation of' range "demand needs clarificiation.

Range demand will ultimately increase as the overall state of the
agricultural economy· improves. This has already proven true as new
applications are being filed for both sheep and cattle allotments as they
become available. National Forest ranges are needed to round out local
year-round operations. We must not lose sight, however, of the
relationship between demand assumptions and a shifting market place.
Monitoring of range use and demand is a continuing process and will
determine future allotment decisions.

11-17 Habitat diversity mayor may not be desireable for a specific species.

We agree that our discussions of diversity were abbreviated and that the
discussions were frequently directed at enhancement of big game habitat.
We invite you to read the discussions on biological diversity in Chapters
III and IV of the Final SEIS to see how that has been revised.

11-19 What progress has been reached in addressing the threshold question?

No study is underway or anticipated on the Forest to determine threshold
populations. The Rocky Mountain Experiment Station has no project on this
question currently.
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111-2, Table 111-1
With a decrease in emphasis on timber management, more resources should

be available for wildlife habitat improvement, yet the number of acres treated
remains the same through decade 5.

II1-5
The number of· acres in the 68 prescription (livestock grazing) increases

by nearly 9%. This should be addreSSed in light of the assumptions on p. 11~

12. It should be possible to increase available AUMs, if needed, by management
efforts rather than by increasing acreage in the 68 ~rescription.

DRAFT SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT

Summary

S-5
It is unclear why there is no difference between the alternatives 1n the

effec" on Wildlife and Fish Use. The increases ln Developed Recreation Use and
Dispersed Recreation Use (both +85% in 50 years) should also be reflected in

the wlldlife and fish use figures. We assume that the 343 figure in H4/Decade
5 is a misprint (repeated in Table II-12, p.II-55) and should be 510, as
displayed in Table 11-13 on p.II-6D.

5-16
The discussion of diversity apparently assumes that timber management is

the only force that will set 'back succession. There is no discussion of the
effects of fire, disease, or other catastrophic events on forest succession.

5-17
Age class distribution in the Douglas-fir/mixed confier type is described

as being the result of natural succession, yet the statement is made that it will
"display a much larger representation of mature/old growth in the future."
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111-2 Table 111-1 With a decrease in emphasis on timber mgmt. more resources
would be available for wildlife habitat improvement, yet the number of acres
treated remains the same through decade 5.

This amendment will not result in increased funding of wildlife habitat'
improvement projects. We projected habitat improvement objectives into the
future bas~d upon current needs and objectives. As these needs change we
will make appropriate adjustments through Forest Plan amendments or.
scheduled revisions.

111-5 Increases in acres in 6B are not justified by demand discussion. ~f

AUM's are to increase. it should be thru improved mgmt allotments, not
increased acreage. Acres displaced from timber mgmt should go to wildlife.

The additional prescription 6B acres are gambel oak and pinyonfjuniper
woodlands incorrectly classified as ponderosa-pine in the Forest Plan. We
would not expect an increase in forage to result from this management area
correction.

Ers

SUMMARY:

8-5 Why is there no difference a~ alternatives in wildlife and fish use?

The variations in timber harvest among the alternatives have no effect on
the demand for wildlife and fish. Although there may be local
displacements of users, the total use on Forest is not expected to vary.
Over time the use does increase for all alternatives. similar to dispersed
recreation.

S-16 (also S-21, S-22) Diversity discusssion assumes no nsturs1 effects on
succession.

We did not attempt to project forestwide vegetation structural changes in
light of random natural events because of the difficulty involved in
predicting the timing of such occurances. We know from the history of such
events on the San Juan National Forest, that the role of insects and
disease in exacting large scale changes to the Forest ecosystem has been
limited.

Fire has played an important role in shaping the vegetative diversity of
the Forest. Here again. though, we did not attempt to speculate about
fires role in the future. We have not experienced large scale fires since
adapting aggressive fire suppression policies four deacdes ago. Whether
this policy is setting the Forest up for a catestrophic fire is
speculative.

3-17 Age class representation explanation needs clarification.

That is true. Much of the current age-class representation is a result of
natural processes and not commercial timber management. We feel. however.
that fire suppression policies have influences this mixed conifer age class
distribution and will assume even greater influence in the future.
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S-17
We question the management indicator species that were selected. Our

concerns are almost exclusively due to the inadequacies of the HABCAP model.
All three of the species selected as "mid-successional", Abert's squirrel,
snowshoe hare, and pine marten, should not be considered reliable indicators of
mid-successional structural stages. Appendix A in the book "Managing Forested
Lands for Wildl ife" provides information on distribution by structural stages
for wildlife species. While the Abert's squirrel is listed as using middle
stages of gambel oak and ponderosa pine, it is also listed as using late stages
of those types and only the late stages of pinyon-juniper. Both the pine marten
and the snowshoe hare are listed as using all stages of several types, making
them useless as indicators for any single stage. The "early successional"
species selected, deer and elk, should have been reviewed for economic reasons,
but again, they are poor indicators since they are associated with all structural
stages. The choice of the northern three-toed woodpecker as an indicator of old
growth is reasonable within the context of the HABCAP model, but is not realistic
as an indicator of any structural stage other than mature/old growth spruce-fir
that contains beetle-killed trees. We recognize that the species list that is
currently available for computer-based versions of HABCAP is limited and may not
cover all structural stages effectively.

S-19
In the discussion of big game habitat effectiveness, the statement is made

that decreased effectiveness is " ... short-term until the harvesting activities
cease." It should be made clear that this is the case only if the roads are
indeed closed, since there are apparently some management situations in which
roads would be left open (" ..• overriding public benefit.")

S-2'
While the prediction is made that insect and disease outbreaks will be

1ike1y to increase, there is no anal ys i s of the effects of these events on
vegetative diversity and wildlife habitat. All of the analysis of changes in
proportions of structural stages assumes that tlmber harvest and vegetative
succession are the only two forces which produce measurable effects.

S-22
Again, wildfire potential is expected to increase, but no attempt is made

to analyze its effects on vegetation.

Chapter I!--Alternatives Including the Proposed Action

iI-8
In table 11-2, SFEIS in note at bottom should be OSEIS.

II-33
In table 11-7, the 4.4% increase in habitat capability for the northern

three-toed woodpecker should be a 4.4% decrease and the change should be +3.8%,
not 5.0%.

II-54
In Table II-'1, Alternative H3 has a total of 154,598 acres in the big game

winter range prescnption (5B), and all of the other alternatives have less.
The preferred alternative, H5, has 4,488 acres less in 5B than H3. On p. S-11,
the lack of winter range on Forest Service lands is described. Although winter
range on FS lands is indeed limited, it is very important to DOW since it is
unlikely to be developed in areas where private lands might be developed, thus
increasing its importance. If an area is biologically suitable for inclusion
as winter range (5B), we recommend that it be placed in that prescription.
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S-17

We identified and evaluated more indicator species than listed and tracked
in the HABCAP model. We have expanded the Chapter IV, Wildlife Section, to
address these additional indicator species.

Although there are limitations to the choice of indicator species available
in the ~AP model. it is important to note that they represent a full
range of habitat conditions. Regardless of indicator species chosen. we
took a careful accounting of all anticipated changes in the structural
diversity of vegetation by tree species and cover type {grass. meadow.
etc.} and found that the timber program would have a very limited effect on
structural diversity, and thus. the habitat capability of the indicator
species (listed in Appendix B, page B-86 and B-87) dependent on the various
structural stages and plant associations.

S-19 Clarify need to close roads.

We are presently closing many old roads and most of the new ones to control
access and reduce harassment to wildlife. We agree that road closure
limits negative impacts on big game.

S-21

Please refer to response to s-16.

S-22

Please refer to response to 8-16.

II-8

You are correct.

II-33

We have corrected this error.

II-54 Concerned that the recommended alt has less winter range than biologicel
capability would indicate.

Please note that all of the alternatives increase prescription 5B from the
current Forest Plan allocation of 144,836 acres (Alternative H1). On the
4.488 acres in question, the amendment allocates those acres to
prescription 7E. and proposes timber management activities on approximately
900 of those acres. These activities are compatiable with winter range and
should provide increased forage. The project level analysis of timber
sales in winter range will consider design criteria that address specific
resource concerns. These proposed sales can improve or maintain winter
range capacity.
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II-63
, See comments on indicator species above (p. S-17). In addition, there is

conslderable controversy over the use of "management indicator species" (e.g.,
Patton, D.R. 1987. Is the use of "management indicator species" feasible? W. J.
Appl. For. 2:33-34 and Verner, J. 1984. The guild concept'applied to management
of bird populations. Environ. Manage. 8:1-14).

II-64
The discussion of "old-growth habitat" is groundless, since there is no

definition of old growth in Region 2. The category of mature/old-growth use
throughout the DSEIS is more appropriate.

There is a mixing of terminology that is inaccurate. Habitat capability
and diversity are implied to be equivalent when they are not.

II-71
In the discussion of i'oad closures, the word "and" is used when listing

the criteria to be used in making the decisions. This contrasts with "or" in
the Forest Plan (Forest Direction, p. III-76). "And" creates a much higher
standard for allowing new roads to remain open.

II-82
The discussion of habitat demand 'for species dependent on certain habitat

types should include deer and elk winter range. As private land development
continues, USFS winter range will increase in importance.

II-85 to 99
Changes in the elk habitat effectiveness index, reported by alternative,

are insignificant. It would be interesting to compare the effects of current
and planned cooperative habitat improvement efforts, which are apparently not
analyzed. Wildlife habitat improvement will occur on 4400 acres per year
(Amendment, Table III-1, p. III-2) and timber harvest (under Alternative H-5)
on 5760 acres per year lSFEIS Table II-21 , p. II-68). It would seem that the
effects of both activities should be similar in magnitude.

Chapter III--Affected Environment

III-3
The total acreage does not agree with that of management area tables (e.g.,

p. II-47). This total is 7330 acres less.

III-9
The term "key winter range" is again used without definition. It is

unclear what effects "improving" (increasing?) diversity on winter range would
have, and whether such management would improve the carrying capacity.
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11-63 Continuation of MIS concerns.

Currently the MIS process is the most effective way we have to estimate
effects on wildlife.

11-64 Old growth • diversity and habitat capability terminology needs fixing.

We have revised the explanations of all three concepts in Chapter III and
IV of the final SElS.

11-71 Unclear of criteria for road closure.

The description in Chapter II lists exceptions to the general policy of
closing newly constructed roads. As in the Forest Plan Direction any of
the conditions may separately be used for maintaining the road for public
use.

11-82 Winter range should be discussed in terms of dependent species.

'!he recommended discussion is contained in Chapter III, Wildlife and Fish.

11-85-99 Concern over the lack of variety in elk habitat effectiveness among
alts. Tables II 85-92 unclear whether %or actual index changes.

The magnitude of change displayed is probably realistic on a forest-wide
scale. We are actually altering only a very small percentage of habitat in
any of the alternatives, so the effects are of very little significance.
Through habitat improvement projects we are attempting to improve winter
and transitional ranges to maintain or improve overall carry capacity.

III-3

The acreage has been corrected.

111-9 Will improving diversity on winter range increase carrying capacity?

In cooperation with the Colorado Division of Wildlife. we have added
definitions and a map of key winter range in the Final SEIS. Part of the
confusion over key winter range results from the fact that the Forest
Service and CDOW apply different criteria to identifying "key" range.. The
winter range map includes both definitions ..

Carrying capacity is expected to improve as increased diversity will
provide more vigorous plants. which will produce more forage.
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1II-11
We would disagree with the statement that "most" of the stream habitat on

the San Juan is of poor quality due to gradient and flow fluctuation. While
these conditions undoubtedly exist on many streams, they do not automatically
equate to poor habitat.

There appears to be an assumption that there is a need to improve cold
water fish habitat in lakes. While there are lakes that winter kill due to a
number of factors, and lakes that can't support fish for a variety of reasons
which are not habitat related, we feel that there is little evidence that there
is a need for habitat improvement. There may be some value to creating spawning
habitat at some lakes, but cost alone is prohibitive regardless of location
(wilderness or non-wilderness).

In Table 111-9, figures for big game hunting appear to indicate a decline
in demand. It is unclear if these figures are used to project slower growth than
would be expected otherwise. An important factor in the decline in the figures
is that the COOW instituted antler point restrictions beginning with the 1986
big game seasons. We anticipate another decline in 1990 in relation to increased
license fees. These declines cannot properly be interpreted as indicative of
a decreasing interest in hunting, but reflect hunter choices (e.g., hunting elk
in another state) in relation to regualtions. We would like clarification on
how the figures are used to project future demand and user days and the effects
that such projections have on management direction and/or expenditures.

III-13
See comments on range discussion on p. 11-12 of the Amendment.

Chapter IV-Environmental Consequences

IV-19
Forage for big game on transitory ranges is projected to decrease. This

may be true only in light of the definition given on p. 0-14, since timber
harvest is presumed to be the major factor that produces forage on transitory
ranges. No analysis is given for "other activities", which includes OOW/FS
cooperative projects and other types of change which are anticipa.ed to increase,
such as insect and disease outbreaks.

The statement about the effects of timber harvest on the natural balance
and distribution of tree species is difficult to interpret. We do no. understand
how the assumption can be made that harvest may have produced conditions closer
to "natural" than wildfire would.

IV-20

We agree that distribution and interspersion of cover types is important
for determinations of habitat quality, and that is one reason we feel that the
HABCAP model is inadequate for projections of habitat quality. HABCAP has no
provision to address i·nterspersion and distribution.
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111-11 Stream habitat condition disputed.

We agree that a more accurate description of stream habitats would be that
"many" are of poor quality because of the stream gradient and flow
fluctuation ..

Not many of the lakes on the Forest are self-stocking.. We feel that
habitat improvement activities could increase stocking.

111-11/Tab1e 111-9 big game hunting demand questioned.

Please see response to Amendment II-g, on the second page of this letter.
Demand is continually monitored and if there is a substantial change in the
demand trend beyond anticipated annual fluctuations, the Forest Plan 
Direction will be reviewed and possibly amended.. Such amendments could
affect the Forestts budget requests.

111-13 Range demand question continued.

Please see response to Amendment II-12 on the second page of this letter ..

1V-19 Questions on the effects of timber treatments on transitory range. and
how harvest could produce conditions closer to UnaturalU than wildfire would.

Transitory range, that forage that is available between winter and summer is
only provided through timber harvests.

The statement reflects the conclusion that, all other things being equal,
the forage on transitory range "created" through timber harvest will
continue to decrease as a result of (l) lower harvest levels than
historically and (2) less use of even-aged management than historically•.

For decades under conditions that generally excluded wildfire, the only
tool to simulate natural processes in previous decades was timber harvest.
We do not claim to have produced a more "natural" condition than would have
been created by wildfire. The statement implies that more early
successional acres have been created through timber harvest than would have
existed absent a commercial timber program and in light of current fire
suppression policies. The statement has been rewritten.

IV-20 Habcap concerns.

We acknowledge that the model is limited in its ability to accurately
portray interspersion and distribution. However. we use the model on a
diversity unit basis capturing differences between land -units averaging
about 8000 acres in size. The model cannot account for interspesion and
vegetation relationships on a stand-by-stand basis however. We use it for
comparative analysis at the programmatic level. and balance its use with
the application of professional judgement.,
At the project level we utilize the HABCAP model in concert with vegetation
maps that allow us to more closely evaluate the distribution and
interspersion of cover types.. This analysis system allows us to
effectively identify wildlife effects and opportunities, and to design
timber sales that improve habitat or effectively mitigate negative
environmental consequences.
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IV-29
It appears from the figures given for self-regenerating aspen stands (30X)

and the percentage of harvest that will occur in. non-conifer invaded stands
(40X) that self-regenerating stands may be selected for in harvest. If these
stands are able to maintain themselves and result in maintenance of diversity
without management, it may be more appropriate to concentrate aspen harvest in
conifer-invaded stands. This would allow sufficient harvest while increasing
the effectiveness of attempts to maintain diversity.

IV-3D
It is un~lear why naturally catastrophic events are assumed to be absent.

The figure of 1600 acres of annual aspen regeneration must assume that
these catastrophic events wi 11 not occur and also that harvest continues to
select to some degree for self-regenerating stands. If the proportion of harvest
in conifer invaded stands was increased, the annual acreage could decline.

IV-37
See comments on indicator species above (5-17).

1V-38
HABCAP does not address the issues of distribution and patch size of

structural stages, only their proportions within an analysis area.

1V-39
It is impossible to predict that 5X of currently mature stands would

progress to old-growth when there is no old-growth definition in the Region.
As stated on p. 111-14, old-growth is not simply the presence of old trees.

1V-41
Habitat capabi 1ity and diversi ty are, inappropriately, used i nterchangab1 y.

1V-45
It is unclear if "decadent" aspen is used as the equivalent of "old

growth" .

See comments above (5-17) regardi~g indicator species, both for aspen old
growth and elk as an early successional species.

It shou ld be recogni zed that not all events that cause deforestat ion,
whether man-caused or natural, create identical results for wildlife. Timber
harvest is more likely, for example , to ~llow noxious weed ;nvasl0n than insect
outbreaks due to soil disturbance and the removal of nutrients in the form of
wood products.
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IV-29 Why do we have 40 percent of our aspen harvest in self-regenerating
stands, if diversity would be improved by concentrating treatments in the
conifer invaded stands? '

We balance consideration of biological and economic factors in determining
where 'to harvest aspen. Harvest is conducted in areas where stands could
most:benefit and where most cost~efficient. Although, there are advantages
to treating aspen stands, such as maintaining the integrity of the stands.
the primary purpose of the treatment is to produce necessary forest fiber
products. Therefore. actiyities will also occur in self-regenerating
stands.

IV-3D Why are catastrophic events not discussed?

It is true that catastrophic events have not been modeled. That is largely
the result of a sparse history on Forest of such events. Our fire histroy
reveals one 300 acre fire about every decade. Insect and disease attacks
are rare. and have to date. been less than catastrophic. although they have
reduced the quality of the habitat.

IV-37

Please refer to response to S-17.

IV-38 HABCAP

We concur that HABCAP does not address the patch size of structural stages.
though distribution can be -addressed somewhat by breaking the analysis area
into smaller component parts such as diversity wiits. All results from
HABCAP are interpreted by professional wildlife biologists with extensive
field experience to evaluate these aspects in conjunction with the model
analysis.

IV-39

The projection is intended to describe in a general way projected changes in
the structural diversity of the forest over time. 'Age is the sole determinant
of movement of acres within the categories listed in the table. but it is a
reasonable determinant given the general basis and expected variance of the
projections. We are currently in the process of identifying attributes
associated with old growth forests. Old growth is strongly correlated with old
trees.

IV-4l Habitat capability and diversity are, inappropriately. used
interchangably. \

We agree. the wording has been changed throughout that section.

IV-45 Deforestation reSUlting from timber harvest is more likely to allow
noxious weed invasion than insect outbreaks, due to soil disturbance and the
removal of nutrients.

Wording in final SElS has been changed to later successional stages. which
mayor may not encompass old growth.

We agree that short term differences result from the varying forms of
deforestation. such as understory composition. As mentioned earlier. other
major disturbances. which allow for early successional stages in aspen.
such as major wildfires or insect kills. are unlikely.
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IV-46
Any discussion of edge and edge-dependent

discussion of the negative impacts of increased
dependent on large tracts of undisturbed forest (see
1988. Edge effect: a concept under scrutiny. Trans.

Conf. 53:127-136.)

IV-47

species should ,nclude a
edge on species that are
Reese,K.P: and J.L Ratti.
N. Am. Wi1d1. Nat. Resour.

(

Aspen occurs with a variety of different understory species; big game
browse availab1i1ty 1S not solely dependent on aspen suckers.

The standards and guidelines need to be clarified in regard to when roads
will be allowed to remain open. If the requirement is that all of the conditions
set forth of p. III-76 of the Plan must exist before the road may remain open,
the standard is much higher than if only some of the conditions must be met.

IV-48
In the HABCAP model, elk are the only species affected by road factors.

The discussion at the top of the page implies that other species (within the
context of the model) are also affected. While this is true biologically, it
is not true of the model.

IV-49
We recommend that no harvest be planned in riparian areas, rather than

attempting to mitigate impacts.
It is unclear if the Forest Service is committing to using the BMPs

suggested by Haugen et al. (1982). These BMPs are not currently included in the
9A prescription standards and guidelines.

IV-50
We agree that greater caution should be exercised when· dealing with 1ilte

successional species, and this is our primary reason for questioning the use of
HABCAP, especially when the analysis uses only one old-growth dependent species.

IV-53
State listed threatened and endangered species should be discussed.
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IV-46 Negative aspects of edge are not discussed.

w~ agree that these effects dis~ussio~swerebrief. We have revised
Chapter IV to better describe the negat~ve and positive effects. of creating
edge,

IV-47 Aspen understory species vary. Big game browse availability is not
totally dependent on aspen suckers.

We agree, and have changed the description in the documents.

Please see response to II-71.

IV-48 HABCAP model only elk are affected by road factors.

We have clarified the text to address how we perceiva human use of open
roads affects management indicator species. In addition to elk. the
habitas for a n\Jllber of other indicator species may .be fragmented by roads.
Chapter IV,wildlife Section, now contains 811. expanded discussion of
wildlife habitat. effectiveness and fragmentation •.

IV-49 Recommend that no harvest occur in riparian areas. What BMP's are you
referring to, and are you using them?

There. are no sales schedurea ·'in riparian areas, though the riparian
prescription (98) permits timber harvest with some restrictions. The
prescription, standards, and guidelines can be modified based .on project
monitoring results. If a sale, or portions of a sale were conducted within
a riparian area. it would follow thorough site specific analysis to
dete:r;mine. that there are_ no unacceptable impacts to. riparian -az:eas.

We agree that the link between our soil and water conservation practices
and the Plan and AlIlIIendment standQrds and guidelines' is not clear. Best
m~agement practices in the generic sense are soil and water conservation
practices. However, BMP's also have an institutional 9r regulato:r;y
connotation; in that sense R2 does not have an accepted and approved
package of BMP's. The Region is working with the State of Colorado to
cl.arify the links between our conservation practices and EMP IS. A Region 2
Soil and Water Conservation Practices Handbook will then be issued. After
that, the Forest standards and guidelines will be modified to parallel the
handbook.

IV-50 HABCAP concerns.

We use HABCAP as a tool in comparing alternatives. To use more than one
species would have shown very little new information. One old growth
species indicates what will happen to the habitat. The subsequent effects
on individual species are derived from that information.

IV-53 State listed species

State listed species welre discussed in the 1983 Forest Plan. Please see
the final SEIS,Chapters III and IV. Threatened &. Endangered Species
section, for supplemental information.
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IV-50
There are no listings in the bibliography for the papers cited (Hibbert,

Leaf, Ffolliot, Troendle).

IV-53
The first sentence should read "will" affect aquatic habitats, not may.

IV-54
Selection types of harvest reduce competition, but clearcuts do,not.

IV-71
We agree that clearcutting is the appropriate method of regenerating aspen,

but suggest that it should be used primarily in indeterminate stands.

IV-72
It is unclear what is meant by the term "elk population index".

IV-73
We do not understand the statement that Alternative H2 will result in a

10% decline in thil'capacity of the forest to support elk. On p. II-'89 , the
habitat effectiveness index increases under H2. We understand that succession
is expected to move more'of the forest into later structural stages, but we are
uncertain of how the 10% figure was generated.

IV-74
How is the'standard of maintaining elk populations applied if there is an

anticipated decline in populations (p. IV-72)?

IV-81
The statement about cumulative effects is not clear. Any significant

cumulative effects are by definition important.

IV-82
The contribution of catastrophic events to, maintenance of diversity is

again not addressed.
We disagree with the statement that diversity of animal populations has

probably increased as' a result of increases in diversity due to management
activities. There is considerable eVidence that management activities have led
to decreased diversity due to impacts on interior-forest species. (see Reese and
Ratti, cited above). Vegetative diversity cannot be assumed to be a good thing
for all species of wildlife, nor for wildlife species as a whole.
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IV-60

They have been added to the bibliography.

IV-63 Sediment and increased water yields will affect aquatic habitats. instead
of "may affect".

We agree. The section has been rewritten and potential effects clarified.

IV-64 Clea~cuts do not reduce competition.

Timber harvested by selection, or through shelterwood silvicultural
practices, the primary methods of treatment on the San Juan, does reduce
competition.. We agree that clearcutting aspen does not affect
competition. The text has been clarified.

IV-71 Use clearcutting in indeterminate stands of aspen.

We concur, if the harvest is strictly for biological benefits to the stand.

IV-72 What is elk population index?

Elk population index. is an estimate of potential population, not actual
population, based on the capacity of suitable habitat. Numerous factors
contribute to determining actual population numbers such as climatological
fluctuations and hunting pressure.

IV-73 10% decline in elk in H2?

The statement was meant to say 10% decline in relation to Alternative H1.
We have modified Alternative H2 for the final SEIS 9 so this statement
regarding percentage capacity changes for elk no longer applies.

IV-74 How can we maintain a standard and still have ·elk declining?

There is an anticipated decline in habitat capability for deer and elk on
summer range. This decline is due to reduced forage but should not affect
populations, however, since these populations are limited by other factors
such as the availability and capacity of winter range.

IV-81

We agree, the explanation has been clarified.

See previous response, s-16.

IV-82 Diversity misrepresentation continued.

c/ We agree.
summary of

Please see rewritten discussion of environmental consequences,
past events and trends, in Chapter IV of the DElS.

VI-129



Iv-a3
We disagree with the statement that there are no significant developments

currently occurring on the Forest. Gas exploration has occurred and will
continue to occur in the HD Mountains, and the East Fork Ski Area has been
permitted. The cumulative impacts of these two projects should be analyzed and
incorporated into the FEIS.

Key wintor range is again used without definition.

Iv-a4
Catastrophic events are indicated to be a significant concern, but their

impacts on forest diversity are not analyzed.

Iv-a5
Again, we disagree with the contention that vegetative diversity is a good

thing for all wildlife.
In the last sentence, it is stated that "many" local roads will be closed

after timber management activities end. This conflicts with the statement on
p. II-71 , where it says "The roads are closed after a site has been logged."

Iv-a6
We agree that the effects of developments on adjacent lands can have a

significant effect on the Forest. We' also believe that other habitats can be
impacted by development in a way that can have a significant effect on use of
the Forest.

Iv-ea
We do not understand the term "potential elk population index".

IV-ag
Again, there is no definition of old-growth, so it is impossible to state

that old-growth .wi1lbe removed. The term mature/old-growth should be used until
a practical definition of old-growth is developed.

We agree that logging and grazing can cause sedimentation which covers
spawning gravels, and we feel that this issue should be addressed in greater
detai 1.

IV-9l
Water quality maintenance is a necessary goal for the maintenance of fish

populations. It is unclear whether the FS intends to allow degradation of water
to existing state standards in localized cases or whether the goal is no
degradat ion.·
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IV-83 Gas development and East Fork should be mentioned in cumulative effects.

These activities are discussed in the Forest Plan and the impacts are
disclosed in the accompanying ElS. The cummulative impacts of those
activities will be lessened in any alternative that reduces harvest levels
from the 1983 planned level.

IV-84 catastrophic continued.

Please see response to comment S-16.

IV-85 Statements on road closures appear to be contradictory.

The reference in Chapter II in the comparisons among alternatives for
transportation describe the circumstances that would exist for a road to
remain open.

IV-86 Adjacent development will effect on the forest populations.

IV-88 Potential elk pop index?

Please see response to IV-72.

IV-89 Logging and grazing effects on spawning gravels should be explained.

Although old growth is not explicity defined, some trees and stands that
are scheduled for removal. will be old growth by age definition or by the
expanded definition that we are~now developing. A number of recent timber
sale analyses (Corral Mountain for example) support this conclusion.

The question of grazing practices and the effects of grazing on spawning
gravels 'is not included in the scope of this amendment.

On a programatic basis, the possibility of sedimentation due to logging and
road building affecting aquatic habitats is proportional to the level of
activity. Project level analyses identify mitigation measures to minimize
these effects. On a Forest-wide basis, spawning habitat is not one of the
more significant limiting factors affecting fish habitat. In areas where
spawning habitat is of concern. the cause often appears to be the lack of
stream structure to trap gravels, rather than sedimentation of gravels.

IV-91 Unclear the degree that the FS will allow degradation of water.

It is the Forest's goal to maintain and protect existing water quality.
Existing and classified uses of water will be maintained and protected -
changes in water quality due to management activites should not interfere
with or injure these uses. Water quality may be temporarily affected by
some proposed activities, such as road construction or even the
construction of watershed or fish habitat improvement projects. Soil and
water conservation practices will be prescribed for such activities.
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RESOLUTION OF THE BOARD OF COUNTY COMMISSIONERS
OF SAN MIGUEL COUNTY, COLORADO,

REQUESTING EXCLUSION OF THE LIZARD HEAD PASS REGION
FROM ANY TIMBER HARVESTING PLANS FOR THE SAN JUAN NATIONAL FOREST

RESOLUTION #1990-~4

WHEREAS, the San Miguel County Board of County Commissioners
recognizes the importance of timber harvesting in the national
forests for providing wood products for the nation's needs:

WHEREAS, the San Miguel County Board of County Commissioners
recognizes the importance of timber 'harvesting to the economy of
southwestern Colorado;

WHEREAS. the preservation of forested areas- is vital to the
interests of the people of the United States. southwestern
Colorado and San Miguel County;

WHEREAS, forested areas of San Miguel County lie adjacent to the
Dolores District of the San Juan National Forest:

WHEREAS. the entire San Juan National Forest. and particularly
the Dolores District. has been the site of intensive timber
harvesting, .especially during the past· 25 y,ears;

WHEREAS, the San Miguel County Board of County Commissioners
desires to preserve the scenic views along .all portions of the
San Juan Scenic Byway;

KHEREAS, the San Juan Scenic Byway, which, includes State Highway
145 traversing Lizard· Head Pass, has been assigned· its current
scenic byway status by the U.S. Park Service;

WHEREAS. the Forest Service preferred alternative for amending
_the 1983 plan for timber harvesting in the· San Juan National
Forest calls for the harvesting of timber in the Lizard Head Pass
Region; .

WHEREAS, the unspoiled scenic beauty of the Lizard Head Pass
.Region is important to the mairitenanceof·recreational
opportunities, and thereby to the continued viability of the
recre.ation based economy of San Miguel County.

WHEREAS. the period for public comment regarding 'the· revised
amendment to the appealed 1983 U.S. Forest Service Plan for
timber harvesting in the San Juan National Forest expires March
15, 1990;
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The amendment represents a decrease in timber sale objectives and the area
where timber would be considered for harvest. The amendment also sdjusts the
timber program to be more responsive to local issues and concerns regarding
management of specific areas. These adjustments are a product of a series of
discussions with representatives of the environmental community, and timber
industry.

Our inten.t in the issue discussion process was to have industry and
environmental representatives jointly·agree on the key provisions of the
program, particularly how Iluch timber would be harvested and where harvests
would take place. As a'result of these discussions we sdjusted the timber sale
schedule to defer projects in the South San Juan' srosdless area, the area
between the Weminuche Wilderness and the Piedra Wilderness Study area, and the
San Miguel and Blackhawk rosdless areas south of the Lizard Hesd Pass area, and
north of the town of Rico. These sdjustllentswere made at the request of
environmental organizations. The concept of exclUding all sales between Lizard
Head Pass and Rico was not presented in the formal issue discussions. That
concept was presented later in the plarming process after the Forest Service
Ilsde sdjustllents to accOllOdate the original request.

There will be no perceptible evidence of timber harvest on vistas along the San
Juan Skyway. The several sales proposed in the zone south of Lizard Hesd Pass
would be accomplisbed using uneven aged Ilanagement (selection harvest methods)
which is also in accordance with the environaental collllUnity' s original
request. Where timber sales would be carried out, they would be implemented in
a manner which provides for maintaining continuous forest cover. The sales
would not be visually apparent. These sales are also cOmPletely blocked by
topography froll the San Juan Skyway.

The Skyway was conceived by, and is the product of the U.S. Forest Service,
State of Colorado. and other cooperators in southwest Colorado, including the
Telluride Chamber of Commerce and San Miguel County. National Scenic Byways
are designated by the Forest Service, and the plarming and construction of
byway related facilities and related interpretive material is carried out by
the Forest Service and cooperative partners, not the Park service. The success
of the San Juan Skyway is a good exBmPle of the value of cooperation and
partnership in land _anagement enterprises affecting local economies.

For clarification we bave sdded a Ilanagement emphasis map to the Final SEIS.
The map more clearly shOws the relative amounts of area on the Forest that will
not be available for harvest or reading and the areas where harvest may occur.
This amendment does not constitute the actual decision to implement individual
timber sales. These decisions are made after site specific analysis and
evaluation of the individual sales environmeJital consequences and in light of
other cumulative effects. You are familiar with the process the Forest Service
used to evaluate the proposed Sheep Mountain timber sale. This same process· is
used for all sale proposals as they are considered.
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NON. THEREFORE, BE IT RESOLVED by the Board of County
Commissioners of San Miquel county, Colorado, that the
Commissioners respectfully request the U.S: Forest Service to
exclude the area north and east of Rico to Lizard Head Pass from
any plans to harvest timber in the San Juan National Forest and
to exclude from all future timber harvestinq plans all forested
areas visible from the San- Juan Scenic Byway.

APPROVED AND EFFECTIVE this 8th day of March, 1990.

Lawrence, Chairman

ATTEST: , .

By: ..9'I\Jl,(£1'Ill'> oi!~"'l.1
DeputyCler
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STEPHEN B. JOHNSON TOWN ATTORNEY
P. O. Box 397 Telluride, CO 81435 (303) 728·3071

March 9, 1990

Gary E. Cargill, Regional Forester
11177 W. 8th Avenue
P. O. Box 25127
Lakewood, COlorado 80225-0127

Bill Sexton, Forest Supervisor
San Juan National Forest
701 Camino Del Rio, #301
Durango, Colorado 81301

R. E. Greffenius, Forest Supervisor
Grand Mesa, Uncompahgre, and
Gunnison National Forests
2550 Highway 50
Delta, Colorado 81416

Leonard Atencio, District Ranger
Dolores Ranger District
P. O. Box 210
Dolores, Colorado 81323

Dear Gentlemen:

I enclose for your information a copy of a resolution
recently adopted by the Telluride Town Council concerning the
proposed timbering amendment to the 1983 San Juan National Forest
Plan.

(

(

If you have any
not hesitate to call.
revised amendment.

comments or questions on the resolution do
Please advise as to your plans for the

Very truly yours,

f"'~ I. '7 .---;.. ~.,
.... - '1-f-/l(':..t"(c ("7 --;'-r::u+n·,,

Stephen B. Johnson

SBJ:msc
Enclosure
cc: Rep. Ben Nighthorse Campbell

Mayor Mark worth
Councilperson Steve Kennedy

VI-136

c



RESOLUTION NO. -l-
SERIES 1990

A RESOLUTION CONCERNING THE
PROPOSED TIMBERING AMENDMENT TO 'THE

1983 SAN JUAN NATIONAL FOREST' PLAN

WHEREAS, the U.S. Forest Service is requesting public comment on
a draft Supplemental Environmental Impact Statement Amendment for
the San Juan National Forest by March 15, 1990 addressing a'
proposed amendment of the Land and Resource Management Plan: and

WHEREAS, the Forest Service's preferred alternative calls for an
annual Available Sales Quotient (ASQ) of 24 million board feet
with 8 million board feet coming from the Dolores District alone:
and

WHEREAS, due to the close proximity of the Dolores District to
the Telluride 'Region, the Town of Telluride has a vital interest
in old-growth forest preservation, maintenance of roadless areas,
preservation of pristine wildlife habitat and other matters
essential to Telluride's primary tourism industry: and

WHEREAS" the Sheep Mountain Alliance has proposed a timbering
exclusion area North and East of Rico to Lizard Head Pass to
preserve pristine, uncut, roadless areas and the highly prized
recreational opportunities inherent in such areas and
indispensable to Telluride's economy: and

WHEREAS, the H-2alternative calling for an annual 13.2 million
board feet Available Sales Quotient is more financially feasible
and allows ,for the Rico/Lizard Head exclusion zone.

NOW, THEREFORE, BE IT RESOLVED BY THE TOWN COUNCIL FOR THE TOwN
OF TELLURIDE, COLORADO THAT:

1. The Town of Telluride supports the H-2 alternative and
the Rico/Lizard Head timbering exclusion zone; and

2. The Forest Service should require all future cuts in the
San Miguel National Forest to be sustainable and ,financially
self-supporting.
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'Ihe amendment represents a decrease in the 8lIOunt of timber the Forest can
prepare and offer for sale. The amendment also represents a reduction in the
area where tilllber would be considered for harvest. And more ilIlportant, the
BDlendJllent serves to adjust the timber program to be responsive to local issues
and concerns regarding management- of specific areas. These adjustments are a
product of a series of discussions With representatives of· the environmental
community, of which Sheep MoWltitin Alliance was a participant, and
representatives of the timber industry. Our intent in the issue discussion
process was to have industry and enviroI1JlleDtal representatives jointly agree on
SOlllEl of the ~y provisions of theprogrlllll, including determining how much
tilllber would be harvested and where harvests would take place. We were able to
gain agreement on a number of site specific concerns and, in response,
adjusted 1;he proposed sales schedules to defer previously proposed projects in
the South San Juan 0s, the area between the Weminuche Wilderness and the Piedra
Wilderness StudY. area. and the San Miguel and Blackhawk former RARE II areas
south of Teliuride. But, "the concept of an exclusion zone wasn't considered in
the formal issue discussions. That _~oncept was presented later in the planning

. process.

In keeping with the Sheep MOWltain Alliance original request that we exclude
sales from the Blackhawk or San Miguel roadless areas the Forest Plan amendment
does not plan timber sales in these areas. Where sales are proposed. in the
area south of Lizard Head Pass. and north of Rico, they would be accomplished
using Wleven aged aanageilent (selection harv!,st methods) which is also in
accordance with the Sheep MOWltain Alliance's original request. Where tilllber
sales are carried out. they will provide for maintaining continuous forest
cover. The saleS would not be visually aPparent and would not be detectable
from the areas that were raised as visual concerns. 'lbese sales are also far
removed (25 IIiles) from Telluride and completely blocked by topography from the
San Juan Skyway. .

For clarification we have added a management emphasis map to the Final SEIS.
'lbe map more clearly shows the relative amounts of area on the Forest that will
not be available for harvest or roading and the proposed areas where harvest
may occur. The amendment changes the objectives of the Forest Plan. The
proposed sale schedule represents our current estimate of the projects that
best meet' the goals 'of the amendment. This amendment does not. however.
constitute the actual decision to implement individual tilllber sales. These
decisions are made after site specific analysis and evaluation of the sales
direct and cumulative, environmental consequences. You are familiar with the
process the Forest Service used to evaluate the proposed Sheep MOWltain tilllber
sale. This same process is used for all sale proposals as they are considered.

We appreciate your concerns about the financial feasibility of timber harvest.
We have conducted a preliminary investigation of the proposed sales in the area
of concern prior to developing the proposed timber sale schedule and concluded
that each of the proposals would be financially efficient.
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BE IT FURTHER RESOLVED THAT:

3. The Forest Service should include in the final
Environmental Impact Study a complete old-growth inventory and
map, along with maps of·critical watersheds, riparian areas, and
big game winter range, and these mapped areas should be given
special protective consideration in the Plan Amendment, inclUding
exclusion from the suitable timbering inventory.

INTRODUCED, READ AND PASSED by the Town council of the Town of
Telluride, Colorado this 6 day of March, 1990.

(

ATTEST

/JZ(l.L.l..tq· ~~ou.A-
Mary Jo~Schillaci, Town Clerk

APPROVED AS TO FORM

Stephen B. Jobrison, Town Attorney

TOWN OF TELLURIDE

2'!a.L~ !t.~
a Worth, Mayor
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Regarding your other concerns, the Forest is conducting an intensive inventory
of old growth habitat. The old growth study focuses on ponderosa pine and will

next address the Douglas fir/m:ixed cnnifer type. The tree cover type most
closely related to the Telluride area -- spruce-fir -- will be addressed last.
The preliminary information on age of forests indicates that old growth
spruce-fir is abundant on the San Juan National Forest, and that the abundance
will continue to increase over time (ref. Chapter IV, FSEIS). Currently we
have working aeps but until the old growth study is completed, published aeps
will not be available. We encourage you to get involved in the old growth
identification process and would welcome any other form of support for the
project that the Town Council would be willing to offer.

We have added aeps of critical watersheds and big g8IIE! winter range to the PElS
as requested. Riparian areas are depicted on the mep accompanying the amendment
wherever stream. courses are shown. We have developed prescriptions
specifically for riparian areas (prescription 9A) and winter range
(prescriptions 5A and 511) by which we manage these specific areas. These
prescriptions are in Chapter II of the Amendment.
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LA PLATA COUNTY
1060 EAST SECOND AVENUE. DURANGO. COLORADO 81301 • PHONE 303-2!59-4000. FAX 2!5~o4OOO.EXT.29G

c

BOARD OF COUNTY
COMMISSIONERS

1060 EAST SECOND AVENUE

AIRPORT - DURANGO

LA PLATA COUNTY

1300 CR 309 - NO.1
303-2.47-8143

ASSESSOR
POST OFFICE BOX 3339

ATTORNEY

1060 EAST SECOND AVENUE

CLERK 8: RECORDER

POST OFI"ICE Box 519
81302

COUNTY DEVELOPMENT DEPT.
BUILDING DEPT. 
PLANNING DEPT.•
1060 EAST SECOND AVENUE

EXTENSION OFFICE
POST OFFICE Box 2607
303-2.47·43155

FAIRGROUNDS
PoST OFFICE Box 807
303·247-2308

FINANCE DE".
1060 EAST SECOND AVENUE

PP50NNEL
toeo EAST SECOND AVENUE

PURCHASINGIWAREHOU9E

235 BoDO DRIVE
303-2.!59-1!591

ROAO AND BRIDGE
26616 HIGHWAY 180

SHERIFI"'

742 l\JRNER Oft'VE
303·247-1157

SAN JUAN BASIN HEALTH UNIT
POST OFFICE Box 140
303-247·~702

SOCIAL SERVICES
1060 EAST SECONO AVENUE
303-247·3~72.

'TREASURER
POST OFFICE Box 99
81302

VETERANS SERVICE

1060 EAST SECONO AVENUE

303·247-3~72

March 13, 1990

William T. Sexton
Forest Supervisor
San Juan National Forest
701 Camino Del Rio, *301
Durango, CO 81301

Dear Mr. Sexton,

The La Plata County Board of Commissioners is very
concerned about the negative effect of the proposed
reduction of timber harvesting in the amended San Juan
Forest Plan. We firmly believe that this reduction will
severely affect the potential of Economic Development in
our County.

We have been informed that this proposed reduction
came about because of negotiations with "preservationist" C'
groups and that there were no scientific facts used in the _
decision. We feel that this type of decision should be
made on hard facts.

)Y. Paul Brown
La Plata County Commissioner

i./ to".\:..; ;;:, {~~ JI)
Claude E. "Bud" Deerino/ I
La Plata County Commissioner

BOCC:pcs/125
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We appreciate your concern and would 1:il<e todescdbe how we view the effects
the amendment may have on the local' econolllY. .

A description of the potential eC011Clli.c effects of the Forest Plan amendment
aust focus on actual changes in timber supply and how these changes may affect
industry growth and the long tel'll supply cspability of the Forest. An actual
change in available timber is of g;",atest concern· from an immediate· employment
standpoint. It is correct. that this, lIIIeIldment represents a reduction in the
IlllXimwo smount of timber the San Juan National Forest can plan for. prepare.
and offer for sale. The odginal l"orest Plan allowed a planned sales level of
41 IIillion board feet (MMBF) per year.

However, over the past 10 years, we have not offered 41 MMBF of timber for sale
for a number of reasons related to the local supply and demand situation.
Rather. we have expedenced a rather stable .arket where industry has harvested
in the area of 22 to 24 MMBF pel:: year frca the: San Juan NF.

The EnviroI1lllental Impact Statement that accompanies the amendment examines the
ecollOllic as well as the enviroI1lllental consequences of a wide range of
alternative harvest levels. To accomplish the 1983 Forest Plan objective of
selling 41 MMBF annually would actually require a significant expansion of' the
current sales program. nns would require harvesting a large percentage of the
timber on steep slopes and incurring deficits on the additional sales.

Alternative H5 (the Amendment) IIIlintsins timber supply at the current'harvest
level. Because supply frca the National Forest remains unchanged, current
timber industry employment should be IIIlinteined.
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Ref:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION VlII

999 18th STREET - SUITE 500

DENVER, COLORADO 80202-2405

c

Mr. William T. Sexton, Forest Supervisor
San Juan National Forest
701 Camino del Rio
Durango. Colorado 81301

Re: Review of the Supplemental Environmental Impact Statement
(DSEIS) for the Proposed Amendment of the Land and
Resource Management Plan (LRMPl, San Juan National Forest

In accordance with our responsibilities under the National
Environmental Policy Act (NEPAl, and Section 309 of the Clean Air
Act, Region VIII of the Environmental Protection Agency (EPA) has
completed its review of the DSEIS for the proposed amendment of
the LRMP for the San Juan National Forest. The purpose of the
amendment is to address .a number of timber sale policy objections
which were raised in response to the initial 1983 San Juan LRMP.

While this document itself appears well written and
conceived when evaluated in· light of its limited purpose, it is
problematic as a document reflecting some important environmental
questions which may have been addressed in 1983.

The EPA realizes that, assuming the Forest Service retains
its expected review procedure for LRMPs, this LRMP will be slated
for review in 1993. This being so, a major review of the entire
plan in this document would be unreasonable. However, there are
a number of issues which the EPA feels should be addressed in
this document in order to present more coherent and comprehensive
pictures of particular environmental impacts and water quality
issues to the reader. In this regard, it would assist the reader
of this document to have key areas of interest referenced to the
1983 document. This is especially true considering that the
original 1983 document is likely no longer generally available
for reference.

In particular, the EPA is concerned that water quality
issues, as well as issues concerned with biological diversity and
cumulative impacts, be addressed in the DSEIS. This is
irrespective of whether or not such areas might have been
addressed in the FEIS or subsequent project documents. Detailed
areas of concern are attached.
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Due to the lack of information which the EPA feels must be
included in the DSEIS in order to both adequately address
particular areas of environmental concerns, and to fully meet
NEPA requirements for pUblic disclosure, Region VIII of the EPA
rates this DSEIS EC-2. A copy of the EPA rating system is
attached.

This rating indicates that the EPA has identified areas of
potential environmental impacts which should be avoided in order
to fully protect the enVironment, and that the draft document
does not contain sufficient information in some additional areas
to enable the EPA to fully assess environmental impacts which
must be avoided. Additional information, analyses and/or
discussion concerning these questions must be included in the
final document.

The EPA appreciates the time and efforts which the Forest
Service put into its LRMPs, and acknowledges the difficulties in
addressing all potential areas of concern, and values the
opportunity to review project documents. The EPA is sure that
the Forest Service, as usual, will produce a final EIS consistent
with its usual high standards of project documentation, and we
look forward to receiving it for final review in the near future.

If there are any question concerning our comments, please
contact either myself or Gene Kersey, Project Review Officer, at
commercial 303-293-1699, or FTS 330-1699.

Sincerely;

-::r;/j:r.~,L.:.
Robert R. Desp~ief
Environmental Assessment Branch
Water Management Division

2
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DETAILED COMMENTS

The.Supplemental FEIS should contain:

1. A more detailed discussion of existing water quality
and quantity needs to be inpluded. These should
include:

a) the results of the most recent ·.ater quality
monitor~ing and surveys conducted in project .areas-;

b) a discussion of critical water quality parameters,
sucl} as dissolved oxygen, suspended solids,
turbidity, coliform bacterial counts, nutrient
analyses and pesticide analysis;

historical data ch.ronicl·ing··past···stream··············,············
disturbances resulting form similar activities',

2, Identification and classification of eXisting streams
should be discussed. This discussion should address:

(

a)

b).

c)

e)

stream use classifications and use attainment;'

pertinent state standards;

discussion of pertinent anti-degradation standards
and their applicability to this project especially
as these standards apply prior to any actual
stre.am degradation;

current ,Forest Service efforts involving the
achievement of designated stream usage where
streams are out of attainment; _ .

language addressing Executive orders 12372 and
12088, OMS circular A-l06 and Section
319(b)(2)(fJ and (k) of the Clean Water Act;
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We appreciate the time and care you spent on reviewing the San Juan National,
Forest Draft Amendment to the Forest Plan.

Each of the concerns you raised is addressed below in the order of your
original presentation. In the interest of brevity we have summarized your
concerns. Our responses are in boldface to ~elp clarify.

1.
a As reported in the Forest"s Five-Year Monitoring and Evaluation Report 0.65

MMAP'o~ the Forest"s 2.5 MMAF average annual vater yield does not .eet
vater quality goals as a result of inactive aines. Therefore. recent
eaphasis in water quality .ooltaring has concentrated on aine drainage and
other activities not covered under this aaendaeDt. Since the purpose of
this aaend.eDt is to assess the allowable tiaber sale quantity rroa the
entire Forest. the analysis is at a prograaaatic level and reporting
project aonitoring results does not seea appropriate. Li.ited aonitoring
done in the early 1980's or ti.ber sale· activities indicated a rive to ten
percent increase in suspended sedi.ent and bedload which persisted for two
to three years following road construction. and increases of approxiaatelly
rive percent associated with harvest activities. The Forest is working
with the Colorado Water Quality Control Division to identiry future
aonitoring projects and appropriate techniques.

b We have rewritten the Water Quality section of the Final SEIS. Chapter IV
to include an expanded discussion of water quality paraaeters. Several of
the specific paraaeters you aention (dissolved oxygen. colifor. bacteria.
nutrients. and pesticides) are not typically affected by the aagnitude and
scope of the practices included in this docuaent and would not vary by
alternative. Please see the, discussion in Chapter IV about sediaent and
the use of soil and water conservation practices that are applied to
aaintain water quality.

c

/

L

c

2.

d &

We have very little quantitative inforaation about past conditions. In
soae respects a historical perspective aight be aisleading because our
tiaber aanageaent and road construction practices and the aanage.ent 'and
aitigation requireaents associated with thea have Changed. We no longer
clearcut spruce/fir and we are not anticipating harvest on steep terrain.
Our sales are saaller now. and our aitigation aeasures have iaproved. Soil
and water conservation practices are included in road construction and
tiaber sal~contracts; additional aeasurcs are-required on a case-by-case
basis. Contract adainistrators are responsible for ensuring i.pleaentation
of these practices and requireaents.

a.b.c
Streaa use classifications and water quality standards are listed in the
Colorado Water Quality Control Co.aission·s2/S/90 Classification and
Nuaeric Standards for San Juan River and Dolores River Basins. 3.~.O. The
use classifications applicable to streaa reaches within the Forest include
High Quality 2; Recreation Class'1 (priaary contact)- and Class 2 (secondary
contact); Aquatic Life Class 1 and 2 for coldwater biota; Water Supply; and
Agriculture. The State's antidegradation goals and procedures apply to
aany or these strea. reaches; others are use protected.

e
The text in Chapter IV Water Quality section has been revised to clarify
the Porest's erforts to assure water quality protection and coapliance with
applicable regulations and standards. All federal requlations will be
followed in the i.ple.entation of aaendaent related activities. The Forest
is working with the Colorado Water Quality Control Division to identify
aonitoring needs and to audit.the i.pleaentation or soil and water
conservation practices and other water related aitigation .easures.

The 1988 Colorado Nonpoint Assessaent Report prepared by the Division
identifies several strea. reaches where aetal concentrations exceed the
basic standards for aquatic life due to past .ining activities. The upper
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f) determination of the biological health of critical
streams and reference streams in the projec~

areas;

g) identification of any important salmonid spawning
habitat;

h) a description of the physical integrity of the
aquatic resource (eg. streambeds, .banks e.tc.).

This document relies upon the HYSED model for
estimating sedimentation values. The characteristics
and assumptions of the model need to be identified.
What is meant by the "sedimentation threshold", and
what is its significance to the resource? What types
0I analyses will be performed with this 'model relative
to specific project proposals? Has this model been
validated for this particular forest? If not, will the
model be validated before specific project activities
are undertaken, or will these activities serve as part
of the validation process?

In reference to the model, what is the meant by;
"Because generalized data was used the results of this

.HYSED analysis will not be used to constrain .
anticipated implementation schedules." (page IV-51,
second sentence, last ·paragraph)? If the Forest
Service does not feel it can use analytical results
obtained under this model to influence implementations
schedules, how will it be used? Is this model not
preclictive at this level of resolution? If not, what
other techniques does the Forest Service .intencl.to use
to inform project implementation plans and timetables?

4. Monitoring plans need to b~ outlined in this document,
and contingency options in case. of non attainment
identified. This should include:

a) techniques for monitoring the physical, chemical
and biological integrity of the water resource;

b) anticipated time interval from the identification
of a problem to implementation of plans for
addressing it;
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Dolores River. the upper Aniaas River and its tributaries. arid the upper La
Plata River are on the 1990 aining iapacts priority list in the Division l

•

nonpoint source aanageaent prograa. The Forest is participating in the
Division·s water quality assessaent of the uppper Aniaas River. There are
no watersheds within the Forest on the agricultural/silvicultural or
urban/construction runoff priority lists.

If; in the context of your coaaent. critical streaa. are those identified
in the Division·s nonpoint source assessaent report and aanageaent prograa.
then the critical streaas on this Forest are those affected by aining.
Reference streaas have not been established. The Porest has an on-going
streaa survey prograa. Aquatic habitat coaponents. streaa type and
condition. and aacroinvertebrates and tish populations are part of the
intor.ation collected. This inforaation is part of the Forest data base
and is used during the assessaent ot .specific projects. Interpretation of
this intoraation includes assessaents of the physieal eondition and
biological health ot the surveyed streaas. Individual deterainations at
the projeet level are beyond the scope of a prograa.atie doeu.ent sueh as
this a.endaent. .

b
Salaonid habitat and physieal integrity ot the aquatic resource eould only
be addressed in the aost general teras at the prograaaatic level. However.
trout spawning areas and the physical integrity ot the aquatie resouree are
always considered at the projeet level and. l·t neeessary. altigation
aea.ures or project alterations are applied to avoid degradation.

HYSED is a wat~r and sediaent yield .odel developed in the early 1980·s.
Water yield is estiaated troa eleyation. aspect. and acres ot vegetation
treated; sediaent yield is estiaated troa the projected water yield.
streaatype or ehannel stability, and acres of roads. The sediaent
threshold portion of the aodel is not a physical threshold at which changes
in streaa funetion or aquatic habItat could be expe·cted. It is instead the
point at which projected sediaent yield is aore like that of a streaa of
poorer channel stabIlity. In this docuaent HYSED was used to screen past
and proposed ti.ber harvest and roads and to deter.ine which areas needed
additional analyais. Critical watersheds are those which exceeded the
sediaent threshold in HYSED; use of the word "critical" in this context is
a continuation ot the concept used in the 1983 Porest Plan. not that troa
the Clean Water Aet. We have rewritten the cuaulative watershed effeets
section of Chapter IV to respond to several of your questio~s.

Hydrologic .04eling was not used to deter.ine the current ti.ber sale
schedule. That schedule is a planning tool rather than a coaaitaent to
sell tiaber. Sales on the sehedule are earefully analyzed using aite
specific and watershed i~tor.ation. Analysis includes interpretation ot
inventory inforaation. use of aodels. and proressional judgeaent. HYSED
has not been specifieally validated for the San Juan National Forest. It
is 'currently used in project level analysis only to provide a relative
eo.parison of water and sedi.ent yield changes aaong project alternatives.
Work is currently underway to adapt water yield .odels developed by the
Rocky Mounta,in Forest Experi.ent Station for Forest use and to develop
analysis processes and .odels for sediaent production. When these are
available. HYSED will no longer be used. The screening process developed
for the Forest is currently being validated and will be used instead or
HYSED to assess cuaulative watershed effects in the ruture. This process
could be used in the developaent of future ti.ber sale schedules.

4. Forest Plan aonitoring e.phasizes iapleaentation and effectiveness of the
standards and guidelines and of the soil and vater conservation praetices.
In order to help clarify Porest Plan .onitoring. we have reprinted the
.onitoring plan in the final aaended Yorest Plan. Although it is not
always foraally docu.ented. iapleaentation aonitoring is done by contract
ad.inistrators. The Forest is developing a checklist to be used to
docu.ent this type of .onltoring. Probleas identified during
iapleaentation aonitoring can usually be resolved i ••ediately.
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c) the nature of the monitoring plan's feedback loop
mechanism and crit~ria for intervention.

5. Spotted owls have recently been found in the San Juan
Basin. Will the current plan and its amendment
potentially impact this population?

c

6. Cumulative impacts are sketchily addressed throughout
this document. A more comprehensive approach needs to
be adopted which better identifies anticipated inter
regional and cross-media impacts. Impacts should be
analyzed within the framework of watersheds or other
appropriate biological units.

7, Given the long planning horizons of this document and
the eight year lag between the collection and analysis
of the data which went into the original LRMP,
integration of more current data into this document is
needed. When is this LRMP scheduled for review?

VI-150

c



c

c

c

The Five Year MonitorIng and Evaluation Report ~or the Porest bas indicated
a need to enhance the existing .ooltaring plan to provide aore in~or.ation

on the er~ectiveness o~ aeasures taken to assure water quality (page ~8 or
.onltaring and evaluation report). There are a variety or techniques
applicable to effectiveness .ooltaring ranging fro. siaple observation.
such as evidence of off-site .ave.ent of sediaent. to integrated .ooltaring
of hydrologic and fisheries paraaeters. such as strea. channel transects.
effective pool depths. and aacroinvertebrate and fisb population surveys.
The techniques used at the project level will vary with the.type of
activities and the objectives of the .ooltoring. Due to the inherent
physical and biological variability of the streaa systeas on the Forest,
aoat effectiveness aonitoring will require longer periods of tiae to detect
trends and identify any probleas. The length of tiae between problea
identification and resolution would depend on the resources needed and
available.

A .eaorandua of Understanding between the Rocky .ountain Region of the
Forest Service and the Colorado Water Quality Control Division is being
prepared. It will inclUde provisions for Joint field reviews of selected
projects on each Forest and for cooperation in aonitoring. We would
welcoae EPA participation in the field reviews. Beginning in 1992 the
Porest plans to aonitor iapleaentation of soil and water conservation
practices on three to five projects per district. And we will begin
effectiveness aonitoring for at least two_ projects.

5. One .exican spotted owl responded to researchers conducting a project on
the San Juan National Forest. In response to that finding the Porest is
conducting a three year stUdy to located additional owls. At the end of
the first BeaBon, no additional owls had been located, and the firs"t
r~spon8e bas not been replicated. Tbe survey is designed 80 that areas
projected for ground disturbing activities are beine investigated as the
highest priority. No likely habitat will be disturbed without prior
survey, so no eff~ct is predicted on the owls.

6. In the DSEIS and PSEIS HYSED was used to assess cuaulative watershed
effects pending the developaent of-iaproved analysis tecbniques. One
liaitation of HYSED for asseasing cuaulative effects is that the aodel only
includes roads and tiaber harvest activities. There are other land
disturbing activities that occur on the Porest, such as grazing, aining,
recreation use, and construction of facilities-like utility corridors. The
Porest hydrologist has deaigned an analysis process which includes these
types of activities in an assessaent of cuaulative watershed effects. This
process uses fnforaation froa the soil inventory, streaa survey., and
geotechnical asses.aents of slope stability to develop a risk
classification and riSk units. "The land uses are overlaid onto the risk
unit. and classified by level of concern.-The distribution of acres in each
level of concern i. coapared to a series of rules to deteraine whether the
analy.is area aeets a series of screening criteria.

The San Juan cuaulative watershed effects "screening process does provide a
'aore detailed analysis than HYSED; however, it ls still a general risk
as.ess.ent. It is de.igned aB a aanageaent tool to be applied as part,ot
the profe.sional assessaent of a watershed and is not a physical process
aodel.

The cuaulatlve watershed effects section has been strengthened in the tinal
SEIS, Chapter IV, Water Quality. The displays for cu.ulative effects on
wildlife have also been strengthened in the final SEIS. Please see Chapter
IV, Wildlife and Piah.

7. The Land and Resource Manage.ent Plan is scheduled to begin revision in
1993, to be coapleted in 1997. However, review of the acco.plish.ents and
consequences of Plan iaple.entation is ongoing through .onltoring. As the
need for change in direction is recognized, the Plan is aaended.



STATE OF COLORADO ROY ROMER. Governor

DEPARTMENT OF NATURAL RESOURCES
HAMLET J. BARRY til, Executive Director
1313 Sherman St, Room 718, Denver, Colorado 80203 866·3311

March 15, 1990

Bill Sexton, Supervisor
San Juan National Forest
701 Camino Del Rio
Durango, CO. B1301

Dear Mr. Sexton:

Giolagical Survey
Board of Land COmml.lo......

Mined Lind R~'.m.tlon

0lvl.lon of ""lnet
Oil and Gu Con..",atlon Commlllion

Olvl,lon of Plrk. II Outeloor RlICrMtIon

Soli Con......tlon BOlrd
.Wltlr Conlwvl'tlon BOlrd
Dlvl,ion of Wlter Resources
Dlvl,lon of WlIdllfl
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I am pleased to submit comments on behalf of the State of Colorado
on the proposed "Amendment of the Land and Resources Management Plan for
the San Juan National Forest." It is important that amendments to this
plan balance the timber and recreational interests of the forest, both of
which are important to the economy of Southwestern Colorado.

The principal purpose of the Plan Amendment is to set an appropriate
timber harvest level. In arriving at this level, it is essential to
discuss the constraints which terrain, ecological values, economics and
other uses of the forests may place on timbering levels. For that
reason, the state supports the proposed alternative (H5) of 24 million
board feet per year. This is a reduction from the historic allowable
sale quantity of 41 million board feet, and is consistent with actual
sales in recent years.

Under this alternative, it appears that the current level of
timber-related jobs could be maintained. This level would also not
threaten existing recreation and tourism jobs which also depend on the
national forest. The current level of timber-related jobs is consistent
with the strong recreation and tourist economy. A sizable expansion of
the timber industry, however, could result in significant conflicts with
these other forest values.

Colorado has been involved with western slope forest issues for
several years. In 1983, the state appealed the Grand Mesa, Uncompaghre
and Gunnison (GMUG) National Forest Plan because of apparent conflicts
between logging and recreational uses. In 1985, we agreed to settle that
appeal based on the establishment of the "Guidelines for Managing Aspen,"
developed by the state and other parties interested in the management of
national forests. In 1987, at the request of local governments, the
state clarified its principles related to timber management in light of
the reconsideration of the GMUG Forest Plan. In 1988, the state was a
principal player in the Keystone Agreement designed to resolve many of
the conflicts in that plan. Finally, in 1989 the state proposed a
compromise timber level for the GMUG forest designed to limit timbering
in sensitive areas while maintaining the current employment base.
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STATE OF COLORADO ROY ROMER, GO'Vflmor

DE-PARTMENT OF NATURAL RESOURCES
HAMLET J. BARRY 111. Executive Director
1313 Sherman St, Room 718, Denver, Colorado 80203 866-3311

March 27. 1990

BIll sexton. SupervIsor
San Juan NatIonal Forest
701 CamIno del RIo
Durango. CO B1301

Dear Mr. Sexton:

a.ologlc:1ll SUN'"
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Mlnlld Lind Rlel.mltton

Olvilian of Min..
Oil and G.. Contlrvnlon Commlulon

Clvilion of Parkl & OutdOOr RIe~lItlon

5011 Con.......tlon BOlrd
.WaUI" Coni_man BOlrd
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Dlvillon of Wildlife
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At JIm Power's request. I am wrItIng to clarIfy a recommendatIon made In
the March 15. 1990 letter from ChIps Barry conveyIng our comments on the
"Proposed Amendment of the Land and Resources Management Plan for the San
Juan NatIonal Forest."

In Item #5 on page two of that letter. we urge exclusIon from the
suItable tImber base of 'the area south of the LIzard Head WIlderness
IncludIng the San Muguel and Blackhawk MountaIn RARE II areas." As this
Is .somewhat open-ended. I offer the followIng substItute language as the
concludIng part of Item #5:

"... ;and the San MIguel and Blackhawk MountaIn RARE II areas
located south of the LIzard Head WIlderness."

I trust thIs sharpens the focus suffIcIently. Please let me know If you
would lIke to dIscuss thIs further.

Slnce~

Steve NorrIs
Department of Natural Resources

cc. ChIps Barry. Exec. DIrector. Dept. of Natural Resources

007BA
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Mr. Bill Sexton
March 15, 1990
Page 2

We believe that the principles contained in the Keystone Agreement
are transferable to most of the forests in this state. Central to those
discussions was the state's conviction that wood fiber production should
not be the primary objective of forest management. Those plans must
balance the recreational, tourism and timbering uses of the forests in
reflecting the concept of multiple use of the forests. We cannot ignore·
the value of the tourist industry in this region, in identifying those
areas suitable for timber management.

Consistent with the principles in that Agreement, our support for
the preferred alternative in the San Juan Amendment is based upon a
rather stringent set of environmental considerations:

1. Inclusion of all the principles of the 1985 Aspen Management
Guidelines, including a goal of partial restoration of the visual
quality of harvested areas within 20 years;

2. Consultation and concurrence with the affected counties before final
areas are designated for timber cuts to protect visual, recreational
and real estate values;

3. Establishment of a water quality monitoring program by memorandum of
agreement with the state health department to evaluate pre- and
post-timbering conditions;

·4. Acceleration of efforts to develop an inventory of baseline data on
water quality, old growth, understory conditions and tree species
diversity in an effort to protect and enhance those values;

5. Exclusion from the suitable timber base the roadless area between
the Weminuche Wilderness and the Piedra WSA including the Sandbench
Area and adjacent lands to the East; the South San Juan RARE II
boundary to the west of the South San Juan Wilderness; and the area
south of the Lizard Head Wilderness including the San Miguel and
Blackhawk Mountain RARE II areas;
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The envi1"'OImeIltal considerations you outlined are addressed below in the order
of your presentation:

1
The 1985 Aspen Management Guidelines are currently. and will continue to be.
incorporated into the design of all project activities in the aspen type.

2
The San Juan Nationsl Forest notifies and consults all affected counties prior
to the planning of any project.

3
Region 2 of the Forest Service has signed a Memorandum of Understanding with
the State Health Departlllent to conduct a joint water quality monitoring
program.

4
The Forest is continuing to inventory vegetation, old growth, and riparian
conditions. The old growth inventory efforts have been accelerated. Baseline
information on water quality is collected for several major river systems by
the US Geological Survey and the Colorado Departlllent of Health. Duplicating
this effort would not be cost effective. The San Juan has been a region 2
pilot Forest in designing a Ilethod of inventorying integrated resources. which
would include understory and ecosystems. We will implement the inventory as
funding allows.

5
As clarified by DNR 3/ZT/90 letter to SUpervisor Sexton:

•••• ;and the San Miguel and Blackhawk Mountain RARE II areas located south
of the Lizard Head Wilderness••

Consistent with agreements reached during the join industry environmental group
discussions, the Amendment does not propose sales in the San Miguel or
Blackhawk Mountain roadless areas.

In the area between the Weminuche Wilderness and the Piedra Wilderness Study
Area the Amendment defers consideration of three planned timber sales (Upper
East Creek, Pepper, and Granite Notch) this retains a corridor between the
wilderness and the WSA to allow proponents to seek sponsorship of a wilderness
bill.

The Sandbench situation is discussed at length in Chapter II of the draft SElS
at page 12. During the lleetings with industry and the environmental groups.
the Forest Supervisor stressed to the groups that he did not have the authority
to set aside or vacate the decision by David G. Unger, Associate Deputy Chief,
National Forest System. on the administrative appeal of the Sandbench program.

Because the Unger decision was the decision of a "Reviewing Officer" under the
Code Of Federal Regulations, it becomes the :final administrative decision of
the Department of Agriculture and is not subject to further review under any
other appeal regulation (36CFR 211.16(K)(3»).

There were no agreements to limit timber harvest in those areas of the South
San Juan Roadless Area outside of the two portions of the area that were
designated as Wilderness Study Areas by the United States Congress in the
passage of the Colorado Wilderness Act of 1980.
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6. Establishment of baseline areas, such as the Sandbench Area, for
research and monitoring to identify the direct and indirect effects
of timbering in the forest and provide valuable information to
on-the-ground managers;

7. Suitability analysis to focus timber cuts in those areas that would
. not affect recreation and reasonable visual quality, while also

identifying those areas where cuts will add to the visual quality
and recreation potential;

8. Timely obliteration of roads and identification of roadless areas
that would not be developed;

9. Establishment of a cooperative agreement with a local university,
such as Western State College, to assist in the monitoring of f~rest

conditions and the effects of timber cuts;

Mr. Bill Sexton
March 15, 1990
Page 3

10. An agreement between the timber industry and the counties on the
mitigation of financial impacts associated with timber-related
traffic on county roads;

11. Consideration of the impacts of specific timber cuts on eXistin9
agricultural activities; and

12. Review of new and existing access points to state hignways for
possible safety regulation.
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6
The research branch of the Forest Service has conducted exhaustive analysis of
tiJDber effects in various ecosystems. providing the national Farest Systams
branch valuable guidance in the conduct of our activities. On the San Juan we
also anticipate conducting some. before and after analysis of timber sale areas
that have not been subject to harvest previously. Sandbench has been entered
for harvest in the past, and therefore, would not provide the information
sought.

7
The schedule of projects to implement the Amendment (Amendment Appendix DJ
reflects the product of intensive analysis that considered recreation and
visual quality issues. The timber sale schedule also defers consideration of a
number of timber sales 8S a result of discussions with industry and
environmentalists regarding a number of specific areas of the Forest.

8
s.... roads will be obliterated after sales activities, depending on the
findings of site specific project analyses. The final document displays
proposed timber sales by former RARE II area, and a map has been added to the
_"eDt to portray the roaded, unroaded, and future harvest areas on the
Forest.

9
Universities and other local interested groups are potential partners in
monitoring activities. Lillited available funds are an excellent incentive to
try to elicit voluntary support to ......t the sbared objectives determined with
public participation in the developlleOt of the Forest Plan and subsequent
8'MmdJIeOts •

10
Any such agre nt would be beyond the jurisdiction of the Forest.

11
No impacts to off-Forest agricultural activities are anticipated from timber
harvest on the San Juan National Forest. In areas where harvest may affect

existing grazing allotments, the potential impacts are identified during the
project NEPA analysis.

12
For any project that involves creating new access to state highways. the NEPA
review exwrlnes potential public safety hazards. Although no such new access
is anticipated as a result of this amendment, any new intersection would comply
with all state permit requirements.
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1 offer several additional recommendations to the Plan. ~~~~~ the
FEIS should include alternatives which reflect real world assu ns and
conditions. For example, the optimum net financi:l naturn alternative
(H2) seems to lack any real world constraints. CS_co__ ) timber demand
should not be artificially inflated to compensat~ifficulties
experienced on the Rio Grande National Forest. hird the amendment
should describe and evaluate the effects of harves lng during the 1960's
and 1970's -- especially if harvests were done at non-sustainable
levels. Effects which are peR't to decisions on future harvesting
levels should be evaluated. ourth there should be some discussion
about extending the timeframe or s elterwood cutting beyond 20 years.
This could ensure more mature tree growth at the time of the final cut.

~proper management of old growth stands is critical to the
long~ealth and diversity of the forest. The Forest Plan should
differentiate between treatments targeting old growth and mature stands.
Most of the proposed timber cuts on the San Juan National Forest appear
to target old growth ecosystems. The draft distinguishes between "old
growth" and "old trees": old growth is a self-perpetuating system of
biotic and abiotic constituents (not just chronologically "old" trees),
whereas "mature stands" are defined as having trees older than 150 years
(i.e. containing old trees). Old growth and mature (old trees) are
combined making it impossible to determine the actual amount of old
growth lost to harvesting.

Sufficiently large acreages should remain in old growth to support
old growth dependent species. The proposed timber harvests favor a
patchwork of multi-aged stands distributed on the landscape. This
approach increases horizontal habitat diversity, but prejudices forest
management against ·large expanses of old growth, or primarily old growth,
forests and species dependent upon large, undisturbed forests including
the spotted owl, lynx, wolverine, pine marten and amphibians.

~~tt~two designated Research Natural Areas on the San Juan
Nationa rest, Narraguinnep (1928 acres) and Williams Creek (545
acres), total 2473 acres. Only 823 acres are identified in the
supplemental for removal from timber harvest; however, the total acreage
of research in natural areas are exempt from timber harvest. The correct
acreage of 2473 acres should be in the plan to resolve the 1660 acre
discrepancy between designated acres and the acres identified in the plan,
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1st
We have modified Alternative H2 in the final SEIS to reflect realistic
operational constraints on silvicultural practices.

2nd. ... .
Timber demand project:lons are based on stumpage price, pi'oduct price, and
conversion. costs aetually experienced on the San .Juan }fational FOrest. Please
refer to. the final. SEIS Chapter III, Current Timber ileIIIand .for a thorough
description of the derivation of demand projections. The projections. are .
described in terlllS of ilRlRediate, short- and long-term trends, and what factors
contribute to each. We recognize, hoWever, that" the court ordered cap on ,'Rio
Gran4e National ForesttilRber sales has the Potential to affect the· demand for
SanJuan National Forest timber. We areillonitoring this situation~

3rd . .. .
Past harvest practices are described in the Vegetation section of Chapter IV
and in ·Chapter III, Current Condition of the Fox:ests. . .

4th
The J..ev1seci direction in. the final aeend.went spec;ifies selection Iun·vI",t as the
priury silvicu1tUra1 _thad in conifer stands. However, where shelterWod
harvests are used the harvest entails 3 or 4 entries spanning 40~5(jyears in
spruce-fir or .au.oo conifer and 2 entries in ponderosa pine spanning 15~25
years. 'Ibis is an _ropriste reentry cycle given the regenerative .
characteristiCll of the tree species.

5th . ..,
WeJ>ave ,rewritten the old growthsectinns. Include4 is. a spec;ific def'inition
of old-growth and a description of the intensive. old growth in"""tory in
progress. The~r sale prograa on the San Juan does not. target old. growth
forests, although stands that contain old growth charscterist1csare included
in timber .sales in the AaendlRent implementation schedule (Appendix D,
AaendlRent). Because of the·lilRited area of harvest, we expect .in the long run,
acres of IISture and old growth will increase.

, ,{ "-

The Forest is currently working with interested organizations and individuals
to develop a consensus on the characteristics of old~growth, and to determine
the extent and distribution of old-growth forests. . The first sPecies studied
is ponderosa pine, to be followed by Douglas fir, then the other species.

No specific wildlife species on the San Juan Nstional Forest to our Imowledge
is actually old growth dependent, although certain species are frequently
associated with old growth stands. However, we are continually learning about
old growth relationships, and such dependency could well exist. An old-growth
managewent concern is to IIllintain sufficient acres sufficiently well
distributed to not jeopardize any potential old-growth dependent species.

6th
We have corrected the error on acreage representing RNA' s.

VI-159



Mr. Bill Sexton
March 15, 1990
Page 4;.-_~

(i. va" fl,)
Finally, timber harvests are proposed in at least two areas where

modeling indicates that sediment thresholds are already being exceeded
Barlow Creek and Dunton Meadows. Consistent with Condition 3 above,
sediment monitoring should occur, and the results should be evaluated
prior to harvesting decisions. This will help ensure that non-point
source sediment pollution is minimized.

Paramount to the success of the preferred alternative and our
associated conditions are these additional considerations. First, the
forest must be fully funded by Congress to implement the monitoring and
other conditions which we have proposed. Second, the Forest Service must
be prepared to deliver on the agreed harvest level. Third, the
performance of the plan should be monitored and evaluated periodically to
determine if the aspen level is adequate to meet demand and to allow for
adjustments in timbering levels where appropriate. Finally, any
Opportunity Available Component should not be used as a device to avoid
public review or comment on an increased timber leveL

The amount of timbering that the forest reasonably can support is
based on technical, economic and political considerations. We believe
that a level of 24 million board feet, with the possibility for change in
the future based on economic and environmental evaluations, is a
reasonable approach. However, we also believe that timber cut levels are
dynamic. They should be adjusted upward or downward as better inventory
data became available on old growth, roadless areas, watersheds and
critical habitat. In particular, we are interested in how the new
national and regional policies will be implemented through this plan
amendment process.

We thank the Durango office for its interest in our concerns with
this issue. We continue to be available to discuss these issues in the
future.

HAMLET J. BARRY III
Executive Director

HJB:clb

9893A
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7th
We agree that IIDY watershed shown to be exceeding threshold in the preliminary
screening should. be turther examined with IIOre site specific infol'lllation. We
have reans1yzed the criticsl watersheds listed in the draft SEIS using IIOre
detailed inventory infOl'lllation than in!tislly used to conduct the in!tisl
screening. '!be two watersheds noted do not exceed the threshold in the
lIDs1;ysis. '!be .ooified tbber ssle schedule has no ssles proposed in Barlow
Creek between 1991 and 1997. All watersheds are subject to IIUch IIOre inteose
site specific lIDs1;ysis prior to proposed tbber ssles than the IIOre generalized
lIDs1;ysis the II;ysed .ooel provides.

last page 1st
Budget requests froa the Forest will continue to reflect the bslance of
progrllllll in the Forest Plan, as SlleDded.

last page 2nd
'!be allowable ssle quantity reflects the tbber sales objective. The results
of site specific Project lIDs1;yses, however, could cause less timber to be
offered during IIDYpsrticu1ar!'!-e. The ASQ represents our current estbate of
the appropriate 1ev81 of tbber 1;0 be offered, but it is not a commitment that
overrides enviromoentsl protection considerations.

lsstpage3rd
Levels of harvest and de.and will be continus1ly monitored to deteI'llline whether
further sm",,,l"""t to the Forest Plan is appropriate.

last page 4th
The Opportunity Availability Component (OAC) was not intended to be a mechanism
to avoid public review. However, the component does not add to our ability to
respond to changing demand conditions and we have dropped it from the Finsl
SElS.

We agree that the Plan must remain dynamic. Through monitoring we will
continue to conduct ongoing appraisals of the Forest Plan, and amend the Plan
where necessary to remain responsive to changing resource and economic
conditions. llanageaent direction will be amended through the prescribed
procedures with public participation.
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Table VI-2
The following is an alphabetical listing of all individuals and organizations who responded to the draft

amendment and SEIS. Representatives of organizations are listed by their surnames.

No. Last name First Organization

39 Ahem Scott Individual
139 Anderson Chester Individual
35 Archulta County Board of County Camm. Co-shmers are listed separately
107 Arrowsmith Steve Individual
19 Ash Larry Indiv., on Board of Dir. Wolf Cr. Ind., Ash Con, Upper

San Juan Builders Ass. etc.
127 Avantaggio Andrea Individual
42 Avers Glen Individual
154 Bailev BruceC. Individual
142 Baldwin GaryL. Individual
113 Barbour E1izabith Individual
185 Barrvill Hamlet J. Executive Director. Colo. Depart. of Natural Resources
130 Benfield F.Kaid Co-si.ner of NRDC response #130
61 Bierer Dennis 1. Bates Lumber Co., Forester
122 Bin.ham Kent Consultim! Forester
102 Bird Bryan Individual
125 Bontemoi Luna Individual
98 Boyer Bob Individual
168 Brelsford Don Individual
115 Brennen Doris See La Plata County #115
32 Brooks John Individual, Timber Ind. Emnlovee
133 Brou.hto Mary & Bruce Individual
60 Brown Dennis Individual
115 Brown Paul J. See La Plata County #115
146 Cain Kevin W. Stone Forest Industries Inc., Re~ional Timber Manager
20 Chamberlain RichardA. Public Service Co. of Colorado
78 Chanot Barbara Individual
44 Childers Wayne Werner Enterprises, VP Marketin~

85 Clark Tricia Individual
188 Cockrell Mike Individual
81 Colbert Thomas K. See Montezuma County #81
1 Col.an Bob Rancher

91 Conover Marcv Individual
105 Conway Miles Individual
93 Cooper Ann Individual
13 Cotton Darrel D. Mayor Pro Tern Pal!osa Snrinl!s
50 Covington Michael Fantasv Ridl!e Mountain Guides, Telluride
2 Cox William L. U.S. Air Force

184 Cox Marv Lou Individual
152 Crane Leslie Ross Individual
182 Cristol Jeff Individual
153 Cross Dominick Individual
158 Culler Peter G. Individual
21 Czarnecki John B. Individual
179 Dahle Pete Individual
144 Davis Sally Individual
115 Deerine: Claude E. See La Plata County #115
87 DeSehn Rick Individual
183 DeSn.in Robert R. Chief, US EPA Re.ion VIII
149 Dix Carol McCord Individual
99 Dornfeld Marv Ann Individual
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Table VI-2
The following is an alphabetical listing of all individuals and organizations who responded to the draft

amendment and SEIS. Representatives of organizations are listed by lheir surnames.

No. Last name First Organization

180 Dubrow Janice Individual
100 Dunne Catherine Individual
3 Eooenuan Craio Mile-Hioh Jeen Club
6 Emerson Julie M. Individual

22 Error or DUrllicate 'Xerox conv
114 Error or Dunlicate Xeroxcoov
157 Error or D~icate erox cnnv

173 Error or DW;iicate erox conv
186 Error or DuoBeate erox CODV~

77 Eschman Dianne & o;;;:v The San S~hia Bed & Breakfas~ Telluride
150 Ewell Marcia Individual
75 F"·o John Individual
55 Farn--;;- Dave Skvline Guest Ranch, Telluride
112 Feste Debbie Telluride
53 Fields TeddvJ. Cooler Suoolv Co., Pres.
10 Fiole;;- Paul Individual
56 Finlev Paul Individual
123 Flemin. Thomas C. Individual
137 Flemiw Marilvn B. Individual
124 Fonseca Danetle Y. Individual
35 Fonuwalt Robert J. See Archulta Couutv #35
56 Foxwell Lisa Co-sr.;-ner of # 56
104 Frank Dovle L. Individual
131 Freeman Danielle Individual
178 Gerard John Individual
156 Goodtimes Art Sheen Mtn. Alliance, Telluride
70 Gurule John T. Individual
103 Gurule Georae Individual
108 Gurule Gerard R. Individual, Timber Ind. Emolovee
175 H....ertv John Individual
101 Har;;;- r';;:;:;;- Individual
116 Harrison Merle Individual
82 Hatcher Bradford Individual
134 Hav-den Phil Individual
155 Hebert III,MD James O. Individual
162 Hess Mike Telluride Chamber Resort Assoc. Inc. Chairman
68 Holt John Individual
106 Honkins Larrv Individual
9 Hose Jan Individual

63 Jacobs Lila Individual -

69 Jenson Rick Individual
17 Johnson David Indiv., Former Pres. & Cons. Chair.Aud. Soc.
34 Johnson Eric Individual
92 Johnson Ste;;-hen B See Telluride. Town AttorneY, co-sipner #92
97 Johnson Stenhen B. Individual
126 Kauffman Ted Individual
7J Kaufman, MD Joel Individual
111 Kendall Messmore Individual
49 Kessleer John D. Individual
89 Kiehne Charmaine Co-si.ner of letter # 89
25 Kilburv Richard Individual
36 Kn~ht Eric Jeff Individual
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Table VI-2
The following is an alphabetical listing of all individuals and organizations who responded to the draft

amendment and SEIS. Representatives of organizations are listed by their surnames.

No. Last name First Organization

38 Kni2ht Lisa Individual
62 Knox Charlie Individual
94 Knudsen Karen Individual
95 Knudsen David Individual
47 Kro2h Jeanie Individual
72 Kuehn Steve Individual
130 Kuhnle Thomas E. Natural Resource Defense Council
110 Kuntz Marti & David Individual
148 Kurtz Nancv Individual
151 Kurtz Nancv SheeD Mtn. Alliance, Telluride
115 La Plata County: Board of County Commissioners Co-signers are lfsted ·separatelv
109 Lake Fork Junction Homeowners Assoc. Board of Home owners association

Directors No individual sirnatures.
167 LamDhere Rick . Telluride, Gallery of the Rockies
26 Lance Jennifer Individual
27 Lance Beckv Individual
28 Lance John M. Individual, Lumber businessman
30 Lance Amanda Individual
58 Lance ArthurD. Wolf Creek Ind.
147 Larson Jodie Individual
164 Lavelli Antoine Telluride. Mountain Guide
83 Lawrence CannenN. See San Mi2uel County #83
177 Lepisto Thomas Individual
33 Lord John E. Individual. Timber Ind. EmDlovee
90 Lou2hman Barbara Individual
57 LUUDi Robert W. Individual, Law Office
35 Lvnch Mamie R. See Archulta CounlY #35
163 MacArthur Ann Chandler Individual
165 Malone Ro.er Individual)
14 Marcus Carl Individual
35 Martinez Jerrold R.· See Archulta County #35
170 Matheson Sharon H. Sodetv of American Foresters. Chair
117 Mav Joan Individual
128 Mav MarvL. Individual
18 McAfee Charles Individual
7 McConkev Andrew Individual

160 McCool Lewis Individual
79 McCormack Michael J. Individual
169 McCormack Marv Individual
96 Melone BernardS. Individual
29 Merten Tony Individual
88 Mesko Linda Individual
138 Millard Dudlev Colorado Forest Products Assoc.
41 Miller Chris Individual
140 Mitchell Charlie Western Excelsior. President
181 Mitchell Jan Individual
81 Montezuma County Board of County Comm. Co-si~ners are listed separatelv
143 Naslund Dave & Lauren Timber Resources Information Program
51 Newell Helen Individual .

185 Norris Steve Clarification of DNR reSDODse # 185
119 Osterman Keith Individual .

11 Palmer Carla Individual .
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Table VI-2
The following is an alphabetical listing of all individuals and organizations who responded to the draft

amendment and SEIS. Representatives of organizations are listed by their surnames.

No. Last name First Organization

132 Patricio Fran Individual
66 Pearson Mark Individual
37 Peirce Daphne Iudividual
161 Pera Jack Sheen Mtn. Alliance, President Telluride
46 Pfeiffer William L. Individual
15 Potter Dona1dE.MD Iudividual
86 Patterton Tom Individual
118 Power Will Individual
135 Price Luke Iudividual
84 Randall Peggv Individual
59 Rin2cuist Lcev Farawav Ranch
23 Rivera Rav Individual
187 Roesner D.A. President, PPS Packaging Co.
171 R02ers Craig Iudividual
83 San Miguel County Board of County Conun. Co-si~ners are listed separately.
129 Sante Susan Iudividual
136 Schertz Peter Individual
141 Schikuone Joel Individual
92 Schillaci Marv Jo See Telluride, Town Clerk, co-simer #92
16 Schmeter Babs Individual, Cons. Chair CMC
65 Scbroedl Tom & Elaine Big Red Jeep Tours, Telluride
120 Schuler Patricia L. Conservation Chair, Weminuche GroUD Sierra Club
40 Schwinn Richard C. Individual, Telluride land owner
74 Scott Kristen Individual
172 Smith Rockev Colorado Environmental Coalition
54 Sonheim Jeff Iudividual
4 Suezia John Individual

12 Snezia John Iudividua1
145 Souier NormanC. Individual
64 Stewart Robert F. U.S. Department of Interior
31 Stone Dick Individual, Wolf Cr. Ind. Emplovee
48 Swanson John R. Individual
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APPENDIX A
SUMMARY OF ISSUES AND CONCERNS

IDENTIFIED PROCESS

The process of completing a proposed amendment to the Forest Plan began July 31, 1985, when the
Secretary of Agriculture issued a decision on the NRDC appeal of the Forest Plan. The decision identified
a number of areas in the planning process related to the timber program where clarification and additional
documentation were needed.

The process of implementing the Forest Plan, which has been occurring since September, 1983, also
served to define new issues and management concerns, which had not been evident during original plan
development. Most of these issues and concerns had their genesis through individual project scoping and
public challenge in the form of administrative appeals.

Issues and concerns evolved and were identified during the entire period in which the Forest Plan was
being implemented and monitored. Additional issues surfaced throughout the amendment process
through informal discussions and meetings, and responses to the draft amendment and Supplemental
EIS.

SELECTED ISSUES AND CONCERNS

Issue Summary:

The previous analysis of demand for timber does not establish a price-quantity relationship, and
is not comprehensive enough to support conclusions related to dependence of local industry
on National Forest timber supplies:

The demand analysis of other resources that are influenced by timber activities (such as water
yield, recreation, and wildlife) is insufficient, and there is no analysis of methods to achieve them
other than timber management.

The financial efficiency analysis does not provide information about the specific areas of the
forest where management for timber production would be most cost efficient. This information
should be used in the formulation of alternatives.

Timber related cost reductions and revenue enhancements have a direct bearing on the cost
efficiency of the timber program, yet such measures are not evaluated and discussed.

The economic analysis of alternatives does not include a thorough analysis of trade-offs.

The discussion of why the selected alternative maximizes net public benefits is insufficient. The
new ROD should provide clear and adequate information on the economic implications of
various alternatives.
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Management Concerns:

The original Final EIS management concerns were reviewed relative to the MacCleery decision and other
public issues to determine if new, relevant concerns could be identified. The following were identified:

1. The Forest has difficulty with low stumpage values during periods when the timber market is
poor, such that direct costs of production exceed revenues received.

2. Regeneration harvests in ponderosa pine are risky because of the cyclical nature of good
natural regeneration and the high cost of planting. This may require deviating from standard
silvicunural practices, with an associated reduction in the contribution of ponderosa pine to the
Forest's ASO.

3. There should be an equitable balance of timber supply from the Forest considering availability
of other timber supplies, economic efficiency, local industry consumption, and environmental
factors.

4. The Forest's timber sale offer volume should be able to respond effectively to changing market
conditions.

WHAT LEVEL OF TIMBER SALE SHOULD THE SAN JUAN NATIONAL FOREST PROVIDE TO FOREST
USERS, LOCAL RESIDENTS, AND THE TAX PAYING PUBLIC, IN ORDER TO MAXIMIZE NET PUBLIC
BENEFITS?

1. What is the demand for wood fiber and other multiple uses of the Forest?

2. What combination of commercial and non-commercial vegetation treatment methods will pro
duce needed multiple use benefits in the most economically efficient manner?

3. What is the timber program's effect on local community economic growth and development?

4. What is the financial and economic efficiency of the Forest's timber program?

5. How much land is suited for timber production, and how is this related to financial/economic
efficiency?

Associated Goals:

1. Achieve Forest Plan objectives in an economically efficient manner, subject to constraints for
resource and environmental values that are not quantified.

2. Contribute to community economic growth and development.

3. Provide timber sale offerings that meet the needs of local dependent industry.

4. Use silvicultural systems and harvest schedules that achieve diversity, forest regulations, wildlife
habitat, visual resource, and watershed objectives in an economically efficient manner.

5. Provide timber sale and general forest access at a level that provides adequate environmental
protection at the lowest possible cost.
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Although the public issues focused most intensely on management of the timber resource, all other
resources are of concern by implication. This planning problem captures the general concern for sound
economic management of natural resources and capital.

CONSULTATION WITH OTHERS

Consultation with other agencies, local interest groups, and individuals has continued throughout the
reanalysis and Plan amendment process. It was carried out through notification in the Federal Register,
personal mailings, news releases, public forums focused on interested groups and individuals, and direct
contact with appellants at each phase of the process.

The ninety day public review of the draft amendment and SEIS was completed in March of 1990. The Forest
Supervisor received comments that emphasized the issues already mentioned. In addition, many com
ments focused on other resources perceived to be significantly affected by timber harvest, such as, visual
quality, watershed, old growth forests, and biological diversity. Many of the respondents were concerned
that too many miles of road would be built. Chapter VI of this final SEIS presents each of these questions
in detail and describes how each was considered in the development of the final documents.

A-3
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C 1. - INTRODUCTION

Appendix B describes the analysis process used to develop the Forest Plan
Amendment. The Appendix focuses on the quantitative methods used to perform
the analysis and documents how the analysis was done.

Overview of the San Juan National Forest Planning Problem

Purpose

This final Supplemental Environmental Impact Statement describes and explains
the environmental effects of an amendment to the timber management portion of
the San Juan Land and Resource Management Plan. The Forest Service proposes to
reduce the maximum amount of timber that can be harvested from the lands of the
San Juan National Forest during the next seven years, grow timber for
commercial purposes on only those lands where it is economically efficient to
do so, expand the options for timber harvest methods, and modify the Management
Area prescriptions of the Land and Resource Plan to accommodate these three
changes in the timber management program.

Background

c

c

In 1975, the Congress of the United States created the National Forest
Management Act and required development of a long-term plan for the management
of every National Forest and National Grassland. Each plan was to specify
certain types of decisions. The types of decisions are summarized in the Chief
of the Forest Service decision letter (August 31, 1988) on an appeal of the
Flathead National Forest Land and Resource Management Plan:

1. Forest multiple-use goals and objectives, including an identification of
the quantities of goods and services that are expected to be produced.
[CFR 219.11 (b)]

2. Multiple use prescriptions and associated standards and guidelines for
each management area on the Forest, including proposed and probable
management practices. [36 CFR 219.11 (c)]

3. Identification of land that is suitable for timber production. (CFR
219.14)

4. Determination of the allowable sale quantity for timber and the
associated sale schedule. (36 CFR 219.16) Allowable Sale Quantity (ASQ)
is a term used to describe the maximum amount of timber that may be sold
in any year.

5. Monitoring and evaluation requirements (36 CFR 219.11)

6. Project and activity level decisions if they are specifically identified
in the Record of Decision and LRMP and disclosed for NEPA purposes in
the FEIS.

B-1



The Forest Plan provides direction to manage the Forest to produce goods, (~
services, and use opportunities in a way that maximizes long-term net public
benefits. It is not a plan for the day-to-day administration activities of the
Forest.

The Supervisor of the San Juan National Forest developed a Forest Plan over a
period of four years, which the Regional Forester approved on September 29,
1983. This was one of the first Forest Service Land and Resource Management
Plans published in the nation. An Environmental Impact Statement (EIS)
accompanied the Plan and both were based on intensive interdisciplinary
analysis of the natural resources, the biological and physical capabilities of
the lands of the San Juan National Forest, and the environmental effects of
various Forest Service land and resource management practices, and took the
needs and stated desires of people living in the area or using the Forest into
consideration. The Forest Supervisor also considered the concerns of those who
neither live nearby nor use the Forest, but by the nature of the National
Forest System, have a right to express concerns on the management of the
resources.

Appeals Of The Forest Plan

In the fall of 1983, three parties appealed the Regional Forester's decision to
implement the Forest Plan to the Chief of the Forest Service. In the case of
an appeal of the Forest Plan, the Chief of the Forest Service may affirm or
reverse the Regional Forester's decision, or may instruct him to conduct C·
further action, such as elaborating or pursuing further study (36 CFR 211.15).

The parties that appealed the Regional Forester's decision to implement the San
Juan· Forest Plan were the State of Colorado (November, 1983), John Swanson
(November, 1983), and the Natural Resources Defense Council (September,
1983). The Natural Resources Defense Council brought the appeal on behalf of
the Public Lands Institute, Wilderness Society, National Audubon Society,
Colorado Open Space Council (now known as the Colorado Environmental
Coalition), Colorado Wildlife Federation, Colorado Mountain Club, and the San
Juan Audubon Society.

The State of Colorado objected to the proposed Forest Plan because of concerns
over the level of proposed increase in timber sales and related issues. The
appeal included a perception that the Plan lacked. adequate rationale, adequate
consideration of alternative methods of maintaining a healthy forest
(particularly aspen stands), and adequate consideration to investing in
recreation and wilderness. This appeal was withdrawn May 31, 1984 through an
agreement between the executive director of the Colorado Department of Natural
Resources (DNR) and the Regional Forester. As a result of the agreement the
Forest Supervisor amended the San Juan Forest Plan in July 3D, 1986 to include
a recreation appendix. The Director of the DNR and the Regional Forester also
agreed to increase the cooperation and coordination on water quality
monitoring, cultural resources, aspen management, and pest management.

c
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Mr. Swanson objected to the. proposed Forest Plan because he felt the Plan and
FEIS were in violation of federal laws mandating that the fundamental purpose
of the National Forest Service was preservation and that every unit should be
"established as an actual Preserve "and that " •.. 1,445, 000 acres be
included in the National Wilderness Preservation System .•• "

His appeal was denied by the Forest Service Chief on April 5, 1984 on the
grounds that " .•• managing the National Forest as a preserve does not meet the
multiple use management policy of Congress .•. the additional acreage you request
was determined not suitable for wilderness and is considerably more than
Congress directed for wilderness study." Mr. Swanson did not pursue the matter
further.

On September 29, 1983, the Natural Resources Defense Council (NRDC) appealed
the proposed Forest Plan. They felt that the Plan and EIS:

contemplated "·an ambitious, expanded timber program" described as an
increase in timber sales, eventually reaching double the current levels,

failed to identify lands which are economically unsuited for commercial
timber production,

resulted in a timber program which would be environmentally and
economically harmful, and

was formulated in violation of law:
NFMA Section 6(k), 16 U.S.C. 1604 (k)-unsuitable lands, profitability.
36 CFR 219.14 (b) economic analysis and disclosure.
Administrative Procedures Act, 5 U.S.C. 551 - adequacy of data to draw
conclusions, due consideration of all relevant factors, disclosure of
critical information prior to public comment.
National Environmental Policy Act, 42 ·U.S. 4321 - public disclosure of
relevant information.

The Chief and Secretary of AgriCUlture's Findings on NRDC Appeal

On September 24, 1984, the Forest Service Chief decided that:

The Regional Forester should provide further documentation on sales level
determination;

the process used to determine lands suitable for timber production is
consistent with CFR 219.12 and complies with the National Forest Management
Act;

the Plan would not result in significant environmental harm;

the changes introduced in the final documents are clarifications, not
substantial changes warranting an additional comment from the public: and

the Plan complies with NFMA, NEPA and administrative law.
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At the same time, the Natural Resources Defense Council also appealed the (
Regional Forester's decision to implement the proposed Forest Plan of the Grand
Mesa, Uncompahgre and Gunnison National Forest. The Secretary of Agriculture
elected to review the Chief's decisions on both Plans because of the
similarities in the issues raised. On July 31, 1985, he reached the following
conclusions:

He supported the Chief's conclusion that the regulations comply with NFMA and
that the process followed by the Region to determine suitability is consistent
with 36 CFR 219.12. He returned both Plans, however, requiring the following
actions:

Investigate options for reducing timber costs and/or enhance timber
revenues;

supplement the record with information on timber demand projections;

make results of financial efficiency analysis of tentatively suited
timberlands part of EIS for public review;

discuss the economic implications of proposed timber sales which would cost
more to prepare for sale than they would produce in terms of revenues to
the U.S. Treasury;

Explain the assumption that a timber sale program is the most appropriate
way to maintain a healthy forest; and

Explain the overall public good to be attained by increasing community
dependency on the Forest's timber program, by offering below cost sales
that rely on uncertain federal funding.

On September 11, 1985, the Secretary directed the Regional Forester to
implement the Plans " •.• while the specified corrective actions are
completed .•• My principal concern is that information clearly relevant to making
the decision on the allowable sale quantity be brought forward and made a part
of the public record. Additional analysis mayor may not be necessary."

Amendment Preparation

Each Forest developed action plans and submitted them to the appellants for
review and comment. The comments were incorporated into the subsequent action
plans that guided the development of the amendments.

As the result of a July 29, 1987 meeting with the Regional Forester, each
Forest Supervisor agreed to " .••publish a Notice of Intent to Supplement the
Environmental Impact Statement for the Land and Resource Management Plan, issue
a new Record of Decision, and amend the Forest Plan in the Federal Register as
soon as practical." The Regional Forester approved the San Juan Action Plan on
October 14, 1987.
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Immediately upon approval of the action plan, the Supervisor of the San Juan
National Forest began the process of determining which aspects of the timber
management portion of the Forest Plan were necessary to review and preparing
appropriate descriptions and explanations of the matters raised by the Chief
and the Secretary of Agriculture.

Several years had passed since publication of the Forest Plan. The Forest
Supervisor also considered the possibility that the social and economic factors
leading to the original decisions about the timber management portions of the
Forest Plan could have changed in the intervening time period. Therefore" he
directed the interdisciplinary team to extensively review market or community
changes that may have resulted in changes to timber demand trends. Chapter III
of this SEIS describes these changes.

Public Participation

Prior to the beginning of the preparation of the amendment (May 2, 1986) , the
Forest Supervisor distributed a letter to all persons on the Forest Plan
mailing list, discussing the process for reanalysis, the timetable for
completion, and the opportunities for public involvement. On September 8,
1986, he also wrote a letter to all parties to the appeal, inviting their
participation.

As part of the public notification process, the Forest Supervisor published a
Notice of Intent to amend the Forest Plan and to disclose the environmental
effects of the amendment. (Federal Register, August 26, 1987.)

u---Continuous public involvement demonstrated opposing and conflicting views on
the appropriat~ land management strategy for the San Juan National Forest, and
much of the contention involved the timber management program. In order to
reduce polarization and achieve a better understanding of differing views, the
Forest Supervisor initiated joint discussions with representatives of several
environmental groups and timber industry on issues and processes related to the
Forest Plan amendment. This involved a five month series of meetings beginning
in June 1988 and ending in October of that year. The group reached some
agreements on the management of site specific areas of concern, but no
consensus was reached on the major issues. We discuss the outcome of these
meetings in more detail in Chapter II of this SEIS.

Upon completion of the draft documents, the Forest Supervisor published a
Notice of Availability of the proposed amendment to the Forest Plan and draft
supplement to the FEIS in the Federal Register on December 15, 1989. Copies of
the proposed Forest Plan Amendment and Draft Supplement were mailed to 271
individuals and organizations, including the appellants, the State of Colorado,
neighboring Native American Tribes, appropriate federal agencies, local
governing bodies, affected businesses, environmental organizations, colleges,
and all individuals or organization representatives who requested the
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documents. The copies of the documents mailed to these people, and the Notice
of Availability explained that the Forest Service requested comments on the
proposed amendment or supplemental environmental impact statement, and would
consider all comments provided to the agency during a 90 day period scheduled
to end on March 15, 1990.

During the 90 dac,' review period the Forest Supervis.or sponsored 5 public
meetings and made presentations to organizations upon request. Each of the
appellants was contacted either in person, or by telephone, to discuss concerns
over the draft.

Purpose and Need For The Amendment

The Amendment to the Forest Plan focuses exclusively on the portion of the Plan
which deals with Forest Service cultivation, harvest and sale of trees from the
San Juan National Forest for commercial wood products. Although resource
management decisions to produce trees for commercial purposes must take into
account environmental effects, effects on other things considered to be natural
resources and the non-commercial uses people make of the National Forest, the
scope of the amendment is limited to decisions about the maximum amount of
timber to be sold, the areas that are appropriate for timber sales, and the
methods that may be used to extract timber.

The Significant Environmental Issues

The Forest Service is responsible for determining which are the significant
environmental issues deserving of study and for de-emphasizing insignificant
issues. (36 CFR 1501 (d).)

On pages 2-3 of this Appendix we discussed the issues raised in the appeals of
the Forest Plan, and the Chief's decision in each case. Also discussed was the
direction from the Secretary of Agriculture. to the Chief resulting from review
of the appeals. The major issues underlying the questions that the Regional
Forester was directed to reanalyze and explain to the public are:

What balance should be struck between timber management and management of
other resources?
How much timber should be removed from the Forest?
Where will timber sales occur?
What sort of methods will be used by the timber purchasers to remove
timber?

(

c

Related to the question of the balance between resource
that timber sales will damage the environment.
significance for the Forest resources are:
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Maintenance and distribution of' old growth

Many individuals value old growth trees and older f'orests f'or maintenance of'
diversity and site productivity, protection of' watersheds, and f'or aesthetic
and recreational purposes. The f'acets of' this issue include the trade-offs
between conserving old growth for its benefits to wildlife habitat and
ecosystem diversity, its recreational and aesthetic values, and continuing
timber sales to support present and f'uture demands f'or timber. The issue is
compounded by the lack of' a widely accepted definition of old growth. For
some the def'inition is bound by biological and botanical factors. For
others, the essence of old growth is its spiritual or aesthetic essence.

Biological diversity

The biological diversity issue reflects increasing concerns over species
extinctions, reductions in the genetic richness within species,
simp1if'ication of' ecological systems, and the environmental, social and
economic impacts those may have.

Recreation opportunities

People are concerned that a wide variety of options for recreation be
available on the Forest. Some see a potential conflict between timber
harvest and dispersed non-motorized recreation and the effect that the
commercial timber program may Iiave upon tourism. Conversely, others are
concerned that the effects of' providing more and additional recreational
opportunities may translate to reduced timber sales and also may affect the
economic stability of nearby communities.

Scenic quality

Many people expressed concern that the beauty of the Forest would be
diminished by activities associated with timber sales. Many people find
changes in the natural settings objectionable and feel that most or all
areas should be maintained in a natural character. This concern is
particularly acute in viewsheds, those landscapes seen from areas that are
heavily used by the public, such as roads, rivers, or developed recreation
sites. The quality of the scenic resources are important to the local
tourist industry in communities that are attempting to diversify their
economic base.
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Unroaded areas

Respondents expressed strong disagreement on the future of unroaded areas.
Timber interests feel that removing land and timber sales from the timber
base for undeveloped recreation is unnecessary and not justified. They
expressed a belief that opportunities provided by wilderness. wilderness
study areas. and the majority of unroaded areas that would remain unaffected
by logging are adequate to meet future demands. Other individuals feel that
unroaded opportunities are dwindling as new roads are built in previously
undeveloped areas. and that all existing undeveloped areas should be
retained for future generations. Some expressed concerns over specific
unroaded areas of the Forest.

Water quality

Appellants and some respondents to the draft amendment and supplemental EIS
were concerned that activities associated with timber sales. such as road
building would have a detrimental effect on water quality by increased
erosion. Some felt that valuable nutrients would be removed from the soil
and delay regeneration of the species removed. Concern was expressed that
fish and wildlife habitat would be damaged.

The public raised additional questions and issues of lesser significance or
relevance to the scope of the amendment. Chapter VI of this document displays
comments received and the Forest interdisciplinary team responses.

Scope of The Amendment To The Forest Plan

The amendment is a "programmatic action". describing the Forestwide direction of
the timber program. developed by a Forest Service interdisciplinary team
composed of specialists in the natural and social sciences and the environmental
design arts. The names and qualifications of the members of the
interdisciplinary team are listed in Chapter V of this SEIS.

The amendment direction is limited to the maximum amount of timber that can be
sold for commercial purposes. which lands to cultivate for purposes of
commercial timber production. and what methods will be available for timber
harvest.
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C' The San Juan Forest Planning Process

The 10-step planning process described in the National Forest Management Act
(NFMA) regulations (36 CFR 219.12) are as follows:

Step 1
Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8

Step 9

Step 10

Identify public issues, concerns, and opportunities
Develop planning criteria
Collect data and information
Analysis of the management situation
Formulation of alternatives
Estimated effects of alternatives
Evaluation of alternatives
Selection of the Preferred Alternative and publication of the
Draft Environmental Impact Statement (DSEIS)
Plan approved and publication of the Final Environmental Impact
Statement (FSEIS)
Implement approved Forest Plan

c

We followed the same planning steps to develop and select the Amendment (36 CFR
219.10 (f)). We described the results of step 1 -- issue identification and
public participation processes in the Appendix introduction. Each of the
analysis process steps (3, 4, 5 & 6) are briefly described below.

Step 3 - Inventory Data and Information Collection (Planning Action 3)

Following the identification of significant public issues and the planning
criteria, we began assessing the data needs of the planning actions. The
analysis of the management situation, formulation of alternatives, and
monitoring require data on resource capabilities, conditions, trends, resource
supply and demand, expected outputs, benefits, and costs. During this phase of
the planning process, we developed management strategies, standards and
guidelines, resource yield tables, and production coefficients. All the data
developed are on file in the Forest Supervisor's office. Section II of this
Appendix discusses the inventory data and information collection process in
greater detail.

Step 4 - Analysis of' the Management Situation (Planning action 4)

In this analysis step, we assessed resource supply and demand and the capability
of the Forest to produce goods and services. We used a linear programming model
(FORPLAN) to assess a number of specific analytical requirements, including the
benchmark analysis. The benchmark analysis addresses the maximum economic and
resource production levels of the Forest in order to define the Forest "decision
space" for formulating alternatives. The decision space for the Forest is
bounded by the minimum and maximum production levels of the resources. The
alternatives represent different management purposes, each of which provides
goods and services at levels which fall within the decision space defined by the
benchmarks.

B-9



Other objectives of the analysis of the management situation include:

testing planning criteria;

evaluating the feasibility of reaching the National production goals (RPA
objectives) and resource demands;

identifying monetary benchmarks which estimate the output mix which
maximizes present net value of resources having an established market or
assigned value.

estimating the effects and tradeoffs of meeting Management Requirements
(MR's), laws, regulations, and policies;

determining if there is a need to establish' or change management
direction; and

developing preliminary alternatives to be evaluated in the next planning
step.

c

The entire process is discussed in detail in Section VI of this Appendix. The
~upplement to the ~nalysis of the Management ~ituation (SAMS, September, 1988)
is on file in the Forest Supervisors Office. Appendices to the SAMS document
include: Appendix A -- An econometric estimation of the Supply and Demand For
Softwood Stumpage in Southwest Colorado, 1960-1986, 132 pp.; Appendix B --
Stage II Financial Analysis, San Juan National Forest, 91 pp.; Appendix C -- C
Cost Reduction Revenue Enhancement Measures For The Timber Program, 18 pp.
Appendix D -- Recreation Demand Analysis; and Appendix E -- Water Demand
Analysis by Brown, et. al (1988).

Step 5 - Formulation of Alternatives (Planning action 5)

We used the information gathered during the first four planning actions as the
basis for formulating alternative timber management strategies. The
alternatives reflect a broad range of timber resource management emphases. Each
of the significant issues was addressed in one or more alternatives. Both
priced and nonpriced outputs were considered in formulating the alternatives.
The process used in formulating the alternatives for the Forest is discussed in
Section VII of this Appendix.
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Step 6 - Evaluation or Alternatives (Planning action 6)

We then estimated the physical, biological, economic, and social erfects or each
alternative to determine how each responds to the issues. We used FORPLAN to
estimate some of the economic and physical output effects, while other
procedures were used to gauge the remaining effects. The analysis determined:
(a) direct effects; (b) indirect effects; (c) conflict with other Federal,
state, and local plans; (d) other environmental effects; (e) cumulative effects;
(f) economic erfects within the Forest influence zone; (g) tradeoffs associated
with various resource production levels and land allocations; and (h) mitigating
measures ror resource protection. The efrects of the alternatives are discussed
in Chapters II and IV of the Draft SEIS and in Section VIII this appendix.

Process Documents and Planning Records

Throughout this appendix, many references are made to other planning documents
ror a more detailed explanation of various steps in the planning process. These
are process papers used internally on the Forest to document the analysis
process. All analysis documents are on file for public access in the Forest
Supervisor's orfice.
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II. - INVENTORY DATA AND INFORMATION COLLECTION

Forest Data Base

The Forest Plan Amendment relies on the same inventory data as the original 1983
Forest Plan analysis, or more recent inventory data where ever these periodic
inventories supersede the information at hand in 1983. We also collected
additional data to help address issues identified during this Plan amendment
process. The .Forest interdisciplinary planning team (ID Team) developed an
extensive file of inventory data called the land management planning (LMPLAN)
data base for the Original 1983 Forest Plan. Planning Action 2 (July, 1981)
explains the components of this data base used during original Forest Plan
development.

Since issuing the Plan, the "Resource Information System" (R2-RIS) has become
the standard data base for the Rocky Mountain Region. Forest Service Handbook
FSH 6609.21 displays information and coding structure for the Forest's data
base. R2-RIS provides specific resource information for each of the 34,000 land
units or sites on the Forest.

We used both LMPLAN and R2-RIS data to develop analysis areas (AA) , to
determine land not appropriate for timber production, to provide information
necessary for the effects analysis, and for monitoring.

In 1988, we completed a periodic re-inventory of the timber resource. This
inventory, referred to as a "Stage I" timber inventory, provided the basis for
updating the amount of land tentatively suited for timber production. Table
B-II-1 displays a summary of acreages by forest type and availability. Table
B-II-2, displays available timberland by standsize.

Analysis Areas

Each analysis area is made up of a unique combination of physical and biological
attributes such as vegetation, commercial size and density of trees, slope, and
landform, to name a few. These attributes describe factors that contribute to
major differences in costs and benefits among the analysis areas. We derived
the representative acreage of each analysis area from information in the LMPLAN
and R2-RIS data base. The analysis area attributes are described using the
components in the six analysis area level identifiers used in FORPLAN. The
FORPLAN Model and analysis areas are described in detail in Section III below.
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(~ Table B-II-1 Summary of Acreages by Forest Type and Availability

Forest Type Available Reserved Total

Timberland
Douglas-Fir 202,363 20.954 223.317
Ponderosa Pine 300,308 325 300.633
Spruce/Fir 345,372 180.205 525.577
Aspen 276,899 14.241 291.140
Limber Pine 40 40

Total Timberland 1,124,942 215.765 1.340.707

Woodland
Cottonwood 1,319 15 1.334
Oak 113.376 71 113.447
Pinyon/Juniper 48,678 48.678

Total Woodland 163.373 86 163.459

TOTAL ACRES 1.288,315 215.851 1,504.166

Source: Inventory of the San Juan National Forest, USDA Forest Service, 1988

c Table B-II-2

Local
Forest Type

Summary of Acreage by Forest Type and Standsize
Available Timberland (in acres)

Seedling/
Sawtimber Poles Sapling Nonstock Total

Source: Inventory of the San Juan National Forest, USDA Forest Service. 1988c

Douglas-Fir 191,277 6,410 2.594
Ponderosa Pine 219,564 10,152 4.548
Spruce/Fir 303,512 7,574 16.520
Aspen 193,490 68,835 9,520

TOTAL ACRES 907,843 92,971 33.182

Available Timberland

Reserved Timberland (withdrawn from timber production)

Available Woodland

Reserved Woodland

Non-Forest Land

Census Water

Non-Census Water
TOTAL NATIONAL FOREST ACRES

2.082 202.363
66.044 300.308
17.766 345.372
5.054 276.899

1,124.942

215.765

163.373

86

350.515

4.966

1,337
1,860,984
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Production CoeIIicients

The ID Team developed coefficients (yields) for big game on winter range,
domestic livestock grazing use, road construction, road reconstruction, road
maintenance, timber production, dispersed recreation capacity by ROS Class, and
augmented water yields. These coefficients were used in the planning model to
simulate the alternatives and their affects and tradeoffs. A more' detailed
discussion of the resource coefficients is found in the Section III.

Costs estimates for each management activity or process were based on recent
1989 budgeting projections for the annual Forest program budget development. We
included and tracked all normal Forest Service budgetary costs within the
FORPLAN model. Costs included in the model may be classified as either
"variable" or "fixed." Variable costs depend upon the level of production of a
given resource. Other costs not related to variable vegetation management
levels were assumed to be fixed for all benchmarks and alternatives. Section IV
explains the development of costs and benefits used in the model.

Lands Suited For Timber Production

(

According to the NFMA Regulations, timber production and commercial
generally may take place only on lands classified as suited lands.
declared unsuited if:

The land is not forest land as defined in NFMA.

harvesting
Lands are

(
Technology is not available to ensure timber production from the land
without irreversible resource damage to soil productivity, or watershed
condition.

There is not reasonable assurance such lands can be adequately
restocked as provided in NFMA.

The land has been withdrawn from timber production by an Act of
Congress, the Secretary of Agriculture, or the Chief of the Forest
Service.

We identified lands that meet the individual criteria of the above categories or
screens. Background inventory information was gathered from the Forest's R2-RIS
data base. This information was based on the 1988 Stage I timber inventory.
The Ranger Districts then assisted in making the final determination of timber
lands tentatively suited for timber production using the processes and criteria
provided in the R2-RIS Handbook (See Forest Service Handbook-FSH 6609.21).

Table B-II-3 displays the determination of tentatively suited timber lands on
the Forest.

B-14

c



c Table B-II-3 Land Capable, Available and Tentatively Suitable for Timber
Production

+----------------------------------------+--------------------------------+

c

NON-FOREST LAND
- Non-Forest
- Water
- Subtotal
COMMERCIAL FOREST LAND WITHDRAWN FROM
TIMBER PRODUCTION
- National Wilderness Preservation

System
,- Wilderness Study Area
- Research Natural Area
- Archaeological Area
- Administrative Sites
- Campgrounds
- Subtotal
NONCOMMERCIAL FOREST LAND INCAPABLE OF
PRODUCING INDUSTRIAL WOOD
NOT PHYSICALLY SUITED
- Restocking within 5 yrs. cannot

be assured.
- Irreversible Resource Damage
- Inadequate Response Information
- Subtotal
- Unsuitable Total
Total Net Forest Acres
TENTATIVELY SUITABLE LAND FOR TIMBER
PRODUCTION

349,536
6,305

355,841

215,861
72,732

823
1,233
9,023

562
300,234

172,450

121,219
o
o

293,669
949,744

1,860,984

911,240
+-------------------------------------------------------------------------+

Land Allocations and Activity Scheduling Options

We then developed a range of management options (commercial timber harvest,
noncommercial vegetative treatments, or no treatment) for each analysis area.
The quantitative yield of products for each of these analysis area-activity
combinations is represented in yield tables that are linked to the analysis area
in the FORPLAN model. These tables describe physical units of production in
response to management activities. These tables are generally referred to in
the literature as "physical production functions". We developed production
functions for big game forage production on winter range, domestic livestock
forage production, timber yield, dispersed recreation capacity, and water
augmentation.

The alternatives in Chapter II represent different sets of timber management
goals and associated management objectives developed to achieve a desired future
condition. These objectives are achieved through resource management activities
or projects such as timber sales. The broad goals and objectives required to
achieve the purpose and intent of an alternative are arrived at by the
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interdisciplinary planning team with the assistance of modeling and other
quantitative techniques. The FORPLAN model, for example, provides for an
aggregate level of management activities that then must be transferred to actual
on-the-ground practices or projects. Part of this process involves setting
specific management emphases for discrete areas of the Forest. When we do this,
we are allocating "management area prescriptions" to specific areas. These
allocations are depicted on the management area map folded in the back cover of
the Amendment.

This management area prescription allocation process is a step in the benchmarks
and alternative development. The purpose of the management area designations is
to define the management emphasis on a specific part of the forest and to
prescribe specific direction and standards and guidelines for management
activities. Management areas differ from each other primarily in how the
standards and guidelines differ as described in Chapter III of the Forest Plan.

In the original EIS, each alternative was made up of different mixes of
management area emphasis. While we changed some of the management areas, the
changes are limited and are as a result of reductions in the size of the area
selected for timber production for the Amendment.

c

We also changed the management emphasis for areas designated as Prescription 9B
(emphasis on increased water yield through vegetation manipulation) by the
Forest Plan to Management Area Prescription 7E, 2A, 3A,and 4B. We considered
the 38,740 acres of Prescription 9B (water production through vegetative
management) an inappropriate management emphasis because of the results of past c-
experience in trying to implement the prescription. Of the total six projects --
analyzed since 1983 in 9B prescription areas, we had to substantially modify
five of these projects in order to avoid unacceptable stream course damage and
meet applicable standards and guidelines for sedimentation. We will continue to
produce augmented yields as a by-product of timber management, not as the
primary purpose.

Monitoring

At intervals established in the Forest Plan, management practices are evaluated
to determine how well objectives have been met, the accuracy of cost and yield
estimates, and how closely management standards and guidelines have been
applied. The results of monitoring and evaluation are used to analyze the
management situation during review of the Forest Plan on an annual basis (See
chapter IV of the amendment for additional information).

Plan Implementation Programs

The R2-RIS and other data bases provide economic, biological and physical data
that help develop subsequent programs for plan implementation. As more resource
data becomes available, the data base is updated and improved. Information is

c/
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keyed to the subparts of the Forest known as "Management Areas" which are the
backbone for monitoring and implementation, as well as data management. Refer
to the Forest Plan document and the Amendment (Chapter IV in both cases) for
further details on implementation and monitoring.

Sources of Data

Data source remain unchanged from the Forest Plan (documented in Planning Action
II -- Process Criteria, 1981) except for the previously noted update of the
Forest timber inventory (1988), the Forest RIS data base (development ongoing
since 1984), and the following additional sources.

Wildlife

Big game winter range production coefficients developed by the Forest IDT in
1988 for a range of commercial and noncommercial vegetation treatment
practices.

Timber

Timber acreages by type, and stand size classes have been updated based on a
recently completed Stage I timber inventory and are documented in a
publication entitled "Inventory of the San Juan National Forest - Book 1",
USDA Forest Service, Rocky Mountain Region, Timber Forest Pest & Cooperative
Forestry Management, 1988.

Soil and Water

Water yield and sediment coefficients were developed in 1988 by the Forest
Hydrologists (1988). Various research sources referenced.

Dispersed Recreation

Dispersed recreation capacity coefficients for semi-primitive nonmotorized,
semi-primitive motorized, roaded natural/modified, and rural recreation
settings were developed by the IDT (1988). Various sources referenced.

Economics

A Forest Service publication entitled "FEIS 1985-2030 Resources Planning Act
Program, USDA Forest Service FS 403 October 1986" was used to obtain
benefit values for domestic grazing and recreation.

Stumpage demand and supply schedules are documented in a study entitled
"Econometric Estimation of the Supply and Demand For Softwood Stumpage in
Southwest Colorado, 1960-1986", 132 pp., Appendix A, Supplement to the AMS
(1988).
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A study entitled "Marginal Economic Value of Runoff From The San Juan
National Forest" by Thomas C. Brown - Rocky Mountain Forest & Range
Experiment Station - Fort Collins, Colorado; and Benjamin L. Harding &
Elizabeth A. Payton - WBLA, Inc., Boulder, Colorado; May 31, 1988; describes
the methodology and assumptions used to develop a Forest specific water
benefit value.

All costs were derived on the Forest using the most current (1989) program
budget data.

Transportation

Road Construction, Road Reconstruction Coefficients were revised and
documented in a paper entitled "Cost Reduction Revenue Enhancement Efforts
on the San Juan National Forest", Appendix B -- Supplement to the AMS.

Demographic Information

Miscellaneous publications of the US Bureau of Census 1978 to 1987.

Colorado Labor Force Review, Monthly Publications, Colorado Dept. of Labor
and Employment

Additional Data Sources Used During The Forest Plan Amendment process

Annual timber Cut &Sold Reports 1960-1989.

Timber sale folder data base in Forest Supervisor's office, 1960-1989.

Miscellaneous RIM Use Reports 1979 to 1985.

Annual Domestic Livestock Use reports 1977 to 1985.

LMPLAN R2-RIS data base, 1987.

STAGE II timber inventory, ongoing.
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C·· III. - THE FOREST PLANNING MODEL

Overview

The purpose of Section III is to explain the role of the FORPLAN model (Johnson
and others 1980) in the analysis process and to explain how the San Juan
National Forest FORPLAN model was developed. The use of FORPLAN as an analysis
tool for National Forest system planning is required by the Washington Office of
the USDA Forest Service (Washington Office Memo dated 12/3179, Reply To: 1920
Land Management Planning, Subject: Development and Use of Forest Planning Model,
To: Regional Foresters, NFS Staff Directors). This Section will discuss the
analysis done prior to, with, and in addition to the FORPLAN model including the
process used to develop management prescriptions and construct resource yield
tables. The basis for a large portion of the current FORPLAN model is the
prescriptions and resource production data from the FORPLAN model used during
the Forest Plan development. Using this original model- as a foundation, we
developed a number of new prescriptions, additional resource production data,
and economic coefficients and incorporated this data in FORPLAN Version 2 model
format.

c

c

Forest Planning is a very complex process in which an enormous amount of
information and interdependent decisions must be considered before an
alternative management plan can be recommended as the one which maximizes net
public benefits. Several interrelated computer models and analytical tools have
been developed and utilized for this Forest Plan Amendment. We used these
models in;

planning action 4, the Analysis of the Management Situation

planning action 5, the Formulation of Alternatives

planning action 6, the Evaluation of Alternatives.

The main analytical model used in the above planning actions was FORPLAN. The
name is an acronym for FORest PLANning Model. FORPLAN is a computerized linear
programming model which has its roots in RAM (Resource Allocation Model) (Navon
1971) and MUSYC (Multiple-Use Sustained Yield Calculations) (Johnson and others
1980). The model is composed of a matrix generator, a linear programming
solution system (FMPS), and a report writer. Within the bounds of the matrix
generator and the FMPS solution package, the user is allowed a great deal of
latitude in formulating the mathematical forest planning problem. The model
uses a series of mathematical equations to determine the optimal solution to a
problem specified by an objective function (Le., maximize present net value
(PNV) or maximize the production of timber) and bounded by resource management
opportunities, output objectives, priorities, or constraints. These boundaries
and levels incorporate goals, objectives, and -physical targets which are
represented by technical constraints in the model.
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Two versions of FORPLAN have been developed by the Forest Service since 1980;
Version 1 and Version 2. The Version 1 model was an enhanced marriage of the
RAM and MUSYC models and required intensive data input by the users. Version 2
was constructed in response to users' requests for a more flexible model with
more ability to handle a greater number of resource inputs and outputs for
defining a forest's joint production structure.

While we used Version 1 for the 1983 Plan, we constructed and used both FORPLAN
Version 1 and 2 models for this Amendment. We used an updated Version 1 model
to conduct the Stage II financial analysis of timberlands for the draft SEIS.
(The results of this analysis are d'isplayed in Appendix B of the draft.) The
Version 1 model has enhanced report writing capabilities which are designed
specifically to aid in conducting the timber stand financial analysis. We used
the Version 2 model for all benchmark, alternative, and sensitivity analyses in
the draft and final SEIS. For the final SEIS we've also updated the Stage II
financial analysis using the same version 2 FORPLAN model used to evaluate the
alternatives. Both FORPLAN systems are maintained and operated on the Univac
computer at Fort Collins, Colorado.

The Forest's Version 2 FORPLAN model was specifically designed to help the
Interdisciplinary Planning Team analyze how the various alternative management
scenarios address and resolve the important management issues.

c

One key step in the development of the FORPLAN model was to divide the total
Forest into "analysis areas." The Forest's analysis areas consist of
noncontiguous tracts of land with relatively homogeneous characteristics in ('
terms of the outputs and effects analyzed in FORPLAN. The analysis area
stratification was intended to capture the significant biological and economic
differences in the way the Forest responds to alternative management strategies.

The FORPLAN model, allocated analysis areas to management prescriptions
(management emphasis) and to particular management' activities (management
intensity), such as clearcutting, shelterwood, or selection harvest, to an array
of noncommercial vegetation treatment methods, or to an entirely different
emphasis. FORPLAN uses management emphasis and intensities and associated
costs, outputs and effects to achieve the resource management objectives of a
particular benchmark or alternative. Up to ten management prescriptions and
additional prescription intensity combinations were available to each analysis
area depending upon resource production opportunities. The large number of
combinations were necessary to address the issues identified in the Secretary's
decision on the Forest Plan appeals brought by the Natural Resources Defense
Council, et aI, described in the introduction to this appendix.

FORPLAN management prescriptions are a combination of management emphasis
(Forest management prescriptions), management intensity (specific management
practices), and a timing choice (first decade through the fifteenth decade). A
unit of time in FORPLAN is a decade, and all costs and benefits are assumed to
occur in the middle of each decade. Prescriptions are used to schedule
management practices, and define the associated outputs and effects over the 150
year analysis period. The outputs and effects associated with the prescription
choices are represented as mathematical coefficients within the FORPLAN matrix.
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Prescriptions selections for each analysis area depend upon the objective
function, the set of constraints used to represent a particular benchmark or
alternative, and the efficiency of the prescription. The objective function is
a mathematical equation which reflects the overall goal (maximize present net
value or maximize timber production) of a given benchmark, alternative,
sensitivity, or timber suitability analysis. Constraints are mathematical
equations controlling the amount of a given output or activity. Constraints can
be viewed as exceptions to the objective function (e.g., maximize PNV as long as
5,000 MCF are harvested annually, where PNV is the objective function and 5,000
MCF is the constraint). Each benchmark or alternative has many constraints.
All constraints must be satisfied before an optimal solution to the objective
function is reached. FORPLAN identifies all possible solutions which satisfy
all constraints, and then searches among the solutions for the one which best
meets the objective function.

Analysis Process and Analytical Tools

Analysis Prior to FORPLAN

Once the planning issues were identified and planning criteria developed, we
conducted various studies for use in building the FORPLAN model. These analyses
addressed benefit values, management costs, timber prices, timber and other
resource demand levels, and production coefficients.

We used the benefit values for individual recreation activities such as hunting,
camping, and off-road vehicle use from the 1985 RPA to derive weighed average
values by ROS class. Timber values are a function of local market demand and
supply conditions and were derived from the demand curve described in the
aforementioned "Econometric Estimation ••. " study. The augmented water yield was
obtained from a special study conducted for the San Juan National Forest. The
timber demand study is summarized in Section Xl of this Appendix. The other
studies are discussed in greater detail in Section IV of this Appendix.

Since the Standards and Guidelines (S&G's) provide general, rather than site or
project specific direction on how to implement the Forest Plan, there was little
opportunity to calculate a present net value or benefit/cost ratio for most of
the S&G' s. However economic efficiency was a consideration throughout their
development. These steps accomplished as part of the original planning effort
leading to development of the Forest Plan and the Standards and Guidelines are
documented in Chapter III, Forest Plan. The results of additional analyses of
S&G's developed to meet the management requirements are documented in Section VI
of this Appendix.

Concurrent with the formulation of management strategies and the Forest
Standards and Guidelines, we began to identify the analysis areas to be used in
the FORPLAN model. The ability to respond to issues was a major consideration
in the analysis area identification process. The computerized Forest Data Base
was used to extensively analyze different analysis area combinations. The
objective was to delineate analysis areas in a manner that captures the
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important variations in the biological, social, and economic characteristics of (~
the land, and yet keep the FORPLAN model size to a minimum so as to maximize
operational efficiency. Much of this work was accomplished during construction
of the FORPLAN Version 1 Model for the 1983 Forest Plan. We delineated
additional analysis areas to address the new and additional issues associated
with the Amendment and incorporated these areas in the FORPLAN Version 2 model.

Coefficient Derivations

Timber yield tables describe the volume of wood fiber in a stand at the
beginning of each decade. Volume yields in the FORPLAN model vary as a function
of tree species, existing stand characteristics and silvicultural system
applied. We used two mathematical stand projection systems, R2GROW and RMYIELD
to construct timber yield tables. These systems project the development of a
specified stand through time. Inputs to the stand projection system include
stand characteristics and silvicultural regimes. The outputs include volume and
descriptive information such as stand basal area, trees per acre, and average
diameter of the tree stand prior to and following the removal of timber, where
applicable, for each decade.

We added dispersed recreation capacity coefficients to the FORPLAN Version 2
model for this amendment analysis. All areas on the San Juan National Forest
had been previously mapped into one of the five Recreation Opportunity Spectrum
(ROS) classes. Those areas on slopes (less than 60 percent) are divided into
four capacity categories based on vegetative absorption capability while reduced
capacity on steeper slopes are divided into two categories based on vegetation.
Working with a set of variables that included persons-at-one-time (PAOT) figures
from the Forest Direction (Forest Plan, page III-20), the San Juan National
Forest managed season of use and average length of stay, we developed
theoretical dispersed recreation capacities. We then adjusted the theoretical
capacities to "practical capacities" by considering access availability, and
patterns of weekend-weekday use. Access availability addresses the network of
trails or roads within an area and how this network affects recreation
capacity. We assume that areas with trail access have a higher dispersed
recreation capacity than areas without access, all other things being equaL
Each ROS class has an optimum trail density. The primitive ROS access
availability coefficient is based on an optimal trail density of 0.75
miles/square mile. Similarly, the semi-primitive nonmotorized ROS has an
optimal trail and road density of 1.0 mile/square mile. Densities in excess of
these figures were assumed not to add to areawide recreation capacity.
Dispersed Recreation Capacity coefficients for a given analysis area are a
function of current ROS and resulting ROS following vegetation treatment. For
example, if commercial timber harvest takes place in an area that is currently
semi-primitive non-motorized in character, the resulting ROS class is roaded
modified. Managed recreation capacity also changes and may be reduced for a
period of time due to the reduced screening of vegetation, particularly where
clearcutting takes place.

We also updated the water yield estimates, making them more responsive to
differences in vegetation and vegetation treatments than those used for the 1983
Forest Plan analysis. We slightly reduced the estimated amount of augmented
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(-- water yields resulting from clearcutting in the Spruce-Fir type from previous
estimates. We added yields for the spruce-fir and Douglas-fir/mixed conifer
types resulting from partial vegetation removal. The yields are small relative
to clearcutting. We also developed water yield coefficients for aspen. We
estimate a maximum duration of 15 years for water yield increase following aspen
clearcutting. The initial yields on aspen sites are less than one half spruce
fir yields on comparable sites. The basis for the yield coefficients are the
findings of long-term and more recent experimental watershed research in
Colorado. The research findings were adjusted for precipitation regimes, site
conditions and vegetation management practices employed on the San Juan National
Forest. Additional watershed research references are specific to the San Juan
National Forest.

Lastly, we added big game winter range capacity to the FORPLAN Version 2 model.
We derived the big game winter range production coefficients by equating
existing herd size to the production capacity of existing winter range and
winter range as it would evolve over time in the absence of range improvement
treatments. We then developed a number o·f commercial and non commercial winter
range treatments, each of which has the potential to change vegetation type and
condition and capacity by varying degrees ..

We based range production coefficients on range data from the Range Analysis
Handbook, Region 2, March 1958; the Forest Wildlife and Range Livestock Habitat
Assessment Report, 1975, and updated in 1979; actual use records and other
inspection data. These range resource production coefficients are unchanged
from the original planning effort.

Sedimentation yield coefficients were developed using the Hysed model. We did
not incorporate this information in the FORPLAN model, but made sedimentation
estimates for each alternative using the final timber sale schedules developed
by the ID Team personnel with the assistance of FORPLAN and data base
information.

Additional documentation of the process and sources of applicable research used
to develop production coefficients is contained in Planning Action 2 Process
Criteria, July, 1981, and in the updated addendums to Planning Action 2.

HOW FORPLAN WAS USED IN THE ANALYSIS

As directed in the Planning Regulations (36 CFR 219.12): "each alternative shall
represent to the extent practical the most cost efficient combination of
management prescriptions examined that can meet the objectives established in
the alternative."

A number of prescriptions were available to each analysis area as management
options. Timberlands tentatively suited for timber production had both
commercial and noncommercial options available, while other, non-suitable lands
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had only noncommercial methods as available options. For example, on
tentatively suitable timberlands spruce-fir could be left unharvested or
harvested using the shelterwood, individual tree selection, group selection, or
the clearcut harvest method. Or, in addition, it could be felled & burned,
burned only, or thinned.

We used FORPLAN to address the most economically efficient methods for producing
various mixes of resource outputs and effects associated with an alternative or
benchmark. Multiple use objectives were defined by an objective function and a
set of constraints. Objective functions used in benchmark and alternative
analysis included:

1. maximize timber production for the first decade,
2. maximize timber production for five decades,
3. maximize timber production for fifteen decades,
4. maximize AUM production,
5. maximize big game capacity on winter range,
6. maximize dispersed recreation.
7. maximize PNV of direct timber costs and benefits.
8. maximize PNV of all outputs and costs.

c

FORPLAN optimally achieved each objective function based on the data present in
the model and after satisfying all the specified constraints. Constraints were
designed to represent the land allocation and scheduling schemes necessary to
achieve the objectives of each benchmark or alternative. The following is a
list of the types of constraints used: c:.

1. constraints on timber harvest flows, ending inventories, harvest
volume, and harvest dispersion;

2. winter range treatment constraints;
3. land allocation constraints for analysis areas;
4. old growth constraints; and
5. output and management activity constraints.

Timber Financial Analysis/Timber Price Sensitivity Analysis

We also used FORPLAN to conduct the financial analysis of tentatively suitable
timberlands (the Stage II financial analysis)

Chapter I of this supplementary EIS listed six major analytical steps required
by the Secretary's appeal decision on the San Juan National Fores t Land and
Resource Management Plan. Appendix B to the Supplementary AMS - addresses
requirement 3 of the remand. This requirement is stated as follows:

"Evaluate and identify the economic efficiency of specific units of land
under a range of timber management intensities. Discuss the results and
implications of this economic analysis in a way that is meaningful to the
public and describe how this information was used in the formulation of
alternatives and the development and selection of prescriptions to be
applied to specific lands for timber management." (U.S.D.A. decision, p. 10. C··
pp.5).
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The financial efficiency analysis is commonly referred to as the Stage II
financial analysis or, alternatively, the Stage II suitability analysis. The
financial efficiency analysis of lands available, capable and tentatively
suitable for timber production is concerned with the analysis of economic
investment criteria associated with alternative forest stand management
strategies. Rates of return under financial management are compared under
various management emphasis, intensities, and rotation lengths.

In the Stage II analysis, the San Juan National Forest was examined on an
individual stand basis, with separate and distinct site and stand
characteristics, not as a total entity. This stand approach to the investment
analysis ensured that investments made, for example, to produce rapid growth in
a young stand will have no revenue counterparts from harvesting old age timber
elsewhere on the Forest. That is, the analysis is not subject to an "allowable
cut effect." Resulting cash flows are site and stand specific.

The delineation of a set of investment alternatives was based on numerous
variables, including the physical characteristics of the site and the
composition of the stand being studied. Case study stands in the Stage II
financial analysis portray the range of potentially commercial forest stand
conditions represented on the San Juan National Forest.

The purpose of the Stage II financial analysis is fourfold:

1. To identify the timber production related benefits and costs for
various management intensities as a step in building cost efficient
management prescriptions requiring vegetation manipulation. The
various prescriptions form the pool of choices or building blocks
available to efficiently me~t the objectives of an alternative.

2. To provide guidelines to the management team in selecting prescriptions
to be applied to specific land for timber management as a step towards
achieving forest plan objectives in a economically efficient manner.

3. To provide management and interested publics an indication
the direct benefits of timber production exceed direct
various timber management intensities, and to indicate where
is financially efficient for timber production is located.

of whether
costs for
land which

4. To provide management and the public with an assessment of the
sensitivity of outputs (financial results) to changes in inputs (e.g.,
stumpage price, production costs, and interest rate assumptions).

It is important to note that Stage II of the timberland suitability
determination process is not used as a screen to eliminate lands from
consideration for timber management -- all of the tentatively suitable timber
land that enter this stage of the process from Stage I is passed to Stage III
once the economic analysis is complete. In Stage III of the process - the
formulation and evaluation of alternatives - the land from Stage II is tested
against criteria representing Forest objectives, silvicultural requirements, and
cost efficiency. Lands failing to pass these tests in the selected alternative
is then classed as not suited for timber production.
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Section II of the Stage II financial analysis report identifies the
representative case study stands and presents the biological production
functions and other physical and biological factors considered in the study,
setting the stage for subsequent financial analysis. Section III outlines the
structure of the financial analysis, lists the economic assumptions, and
develops a base case to represent the current and future financial status of
commercial timber harvest on the San Juan National Forest. For illustrative
purposes, Section IV singles out for further detailed analysis and discussion,
stands representing tree species and size classes in abundance on the San Juan
National Forest. In Section V of the report, the base case results are
subjected to sensitivity analysis to cover alternative assumptions concerning
the outlook for commercial forestry in the future. Section VI presents
conclusions. We present the summary results of the Stage II financial analysis
as Section X of this Appendix.

Benchmarks

c

The purpose of benchmark analysis is to establish the range of resource
management potentials available to the Forest and to assess the opportunity
costs associated with changes in a variety of basic management assumptions.
Each benchmark is designed to provide specific information about resource output
possibilities while simultaneously serving as a basis for determining
opportunity costs (through comparison with other benchmarks).

We developed additional benchmarks, or reevaluated previously established (-.
benchmarks, in response to one or more of a combination of the following: (1)
new issues identified in Section I of this report, (2) revised estimates of
demand or consumptive trend, (3) revised resource benefit estimates, (4) and/or
revised resource production coefficients. Important outputs or effects
associated with each benchmark are displayed along with the discussions in
Section IV of this Appendix.

The benchmarks defined the maximum economic and biological resource production
possibilities for the Forest and provided information for evaluating the
production relationships between market and nonmarket goods and services. These
production potentials formed the "decision space", or the range of production
possibilities within which the alternative timber management amendments were
developed.

With few exceptions, all benchmarks complied with the management requirements
(MR's) of 36 CFR 219.27. See also discussion of MH's in Analysis Prior to
Development of Alternatives in Section VI of this Appendix. The objective
function for the financial and economic benchmarks was present net value
maximized over a 15 decade planning horizon. A long planning horizon was used
because many of the benefits (and some costs) of forestry operations used to
determine net public benefits occur in the distant future.

The benchmark analysis may be classified into one of three categories:

Analysis used to estimate maximum resource production possibilities.
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c Analysis used to determine the implications of legal and policy constraints.

Analysis used to test the sensitivity of the FORPLAN model to changes .in
basic assumptions, costs, or benefits.

We reevaluated the following benchmarks in the process of developing the Forest
Plan amendment:

Financial Benchmark
Economic Benchmark
Maximum Timber
Maximum Dispersed Recreation
Maximum Wildlife Habitat Improvement.
Current Management • • • . • " . . •

."

BM(2} BM(2A}
BM(3} BM(3A}·
BM(4} BM(4A}
BM(6)
BM(9)·
BM(ll)

c

c

We tested variations of these basic benchmarks to gauge the sensitivity of. the
benchmark results to alternative assumptions regarding future timber demand and
the benefit value of augmented water yield •.

Timber Demand Sensitivity Analysis

We also used FORPLAN Version 2 to analyze the sensitivity of timber prices, and
outputs that are timber price sensitive, to alternative assumptions regarding
future timber demand.

The timber market simulations conducted for tile 1985 RPA assessment provides a
linkage between current and future demand estimates ",t the regional 'and local
levels. The assumed linkage between regional and local markets is based on the
premise that a simultaneous change in stumpage supply and/or end product demand
throughout a region will result in a regional price change in the stumpage and
end product markets. This regional price change, in turn, will trigger a timber
demand change on an individual National Forest. (the regional price change is
an exogenous variable that is positively related to local timber demand). We
selected two of the RPA scenarios of future timber supply to analyze their
potential effect on local demand ... The first, RPA Alternative 6 (implement
Forest Plans) represents a scenario that would result in a moderate local demand
shift. The second alternative, RPA Alternative 1 (constant output), presents.a
scenario that would result in a liberal shift in local demand. We also
investigated a third scenario representing a more conservative viewpoint of the
future. This scenario represents .no change in stumpage price locally, but
assumes simply that future demand (price) is equal to the long term average
(1960 - 1986) price realized for stumpage 'on tile San Juan National Forest. This
price is slightly higher than current priCeS.

We discuss the results of the sensitivity analysis of future stumpage demand in
Section VI of this Appendix, and summarize the results at the end of Chapter II
of this final SEIS.
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Analysis of Alternatives

After completing the benchmark analyses we proceeded to develop a range of
alternatives to address the important issues discussed previously in section I
of this Appendix. Each of these important issues was addressed in the
alternatives either through land allocations, harvest scheduling, standards and
guidelines, or policy statements. The benchmark and sensitivity analyses were
used to determine the "decision space" available to construct the alternatives.
We developed constraint sets necessary to achieve the intent of each alternative
and evaluated each in FORPLAN using a maximum present net value objective
function.

We also analyzed the constraints used to define the alternatives separately
using tradeoff analysis (Section VIII).

ANALYSIS IN ADDITION TO FORPLAN

Due to the powerful features present wi thin the FORPLAN, Version 2 model, a
majority of the direct outputs and effects associated with each alternative were
calculated by the model itself. However, the model was not able to incorporate
all the important aspects of forest management into the formulation. The
outputs and indices of alternative effects we determined outside the FORPLAN
model included:

1. changes in employment
2. changes in personal income
3. changes in payments to counties
4. return to the U. S. Treasury
5. changes in vegetation diversity
6. changes in sedimentation and channel stability

Most of these outputs were derived using outputs from the FORPLAN reports in
combination with other modeling efforts or through minor adjustments to other
outputs explicitly displayed in FORPLAN reports.

Using the results of the FORPLAN analysis, and additional information from the
LMPLAN and R2-RIS data, the ID team evaluated each alternative to determine its
direct, indirect, and cumulative effects. The results and conclusions from this
effort are documented in Chapter IV of this final SEIS.

IDENTIFICATION OF ANALYSIS AREAS

One of the first steps in the FORPLAN analysis was to divide the Forest into
analysis areas using the attributes defined in the Forest data base. Analysis
areas are tracts of land assumed to be homogeneous in terms of the outputs and
effects analyzed within the FORPLAN model. They serve as the basic unit of land
or building blocks in the model for which a range of prescriptions are developed
to achieve various multiple-use objectives. The delineations were intended to
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capture the significant biological and economic differences in the way the land
responds to alternative management strategies, and to keep the FORPLAN model to
a reasonable size for cost and time efficiency reasons. We stratified the
analysis areas using the FORPLAN level identifiers.

How Issues, Inventory, Data Reliability, and Computer Model Limitations
Influenced Delineation of Analysis Areas

We delineated 235 analysis areas. A key goal of the analysis was to identify
and then quantify the multiple use benefits of timber harvesting and to
determine whether commercial timber harvesting or some other method, in
combination, was the best means for producing multiple use benefits. We
identified improved big game habitat on winter range, water augmentation, and
dispersed recreation as potential multiple use benefits that could be realized
from commercial timber harvest in addition to the production of timber itself.

To analyze the multiple use benefits of timber harvesting, analysis areas had to
differentiate between the ability of different land types to produce timber, big
game winter range, dispersed recreation, and augmented water. To analyze timber
production and other joint production opportunities, for example, we need to
account for factors that affect financial efficiency such as the amount of road
construction required (FORPLAN identifier #1), the slope of the land (FORPLAN
identifier #4), the species of tentatively suited timber (FORPLAN identifier #5)
and the condition of a given timber stand (FORPLAN identifier #6). To analyze
big game winter range, we need know which lands are big game winter range
(FORPLAN identifier #3), and the type of winter range vegetation (FORPLAN
identifier #4). We used these information categories to develop the FORPLAN
identifiers 1-6, which define the analysis areas.

Another consideration in delineating analysis areas is to develop a computer
model of realistic proportions. The analysis areas were generally limited to no
smaller than 200 acres in size due to the reliability of the R2-RIS data base
and the expense of having a very large FORPLAN model. To delineate all possible
analysis areas, no matter how small, would greatly increase FORPLAN analysis
costs. The total acreage of small analysis areas (those with less than 1000
acres) is a little less than 20,000 acres or approximately 1. 5% of all acres
modeled in FORPLAN. Even with a general 200 acres limitation, small analysis
areas make up roughly one fourth of the analysis areas.

Analysis Area Development

Many of the analysis areas used in the FORPLAN Version 1 model for 1983 Forest
Plan analysis were used in the Version 2 model for the Forest Plan Amendment and
expanded to assure they addressed the issues of the amendment. From the
original analysis areas, we split out and delineated winter range M's. The
characteristics of analysis areas are defined below.
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An analysis area is an aggregation of acres with similar production capabilities ~
from across the Forest. An example of an analysis area is one which represents
the following site characteristics: tentatively suited, mature, spruce-fir with
a basal area of +120 sq.ft. on slopes less than 35 percent, currently roaded but
not identified as critical winter range. An analysis area is defined by six
levels of attributes. The six attribute levels are:

Level 1 - Road Density - There are three categories for this level. They
are designed to reflect differences in current road density and road access
costs. This variable delineates the cost of local road construction and
reconstruction associated with commercial timber management and some forms
of noncommercial vegetation treatments.

Level 2 - Current Recreation Opportunity Spectrum Class - This level
identifies current ROS for the purpose of determining dispersed recreation
capacity and changes in ROS and capacity resul ting from timber harves t or
other management area objectives.

Level 3 - Major Wildlife Range TYPe - There are two categories based on big
game use: summer range or critical big game winter range. The choice of
potential commercial and non-commercial vegetation treatments varies by game
range type.

Level 4 - Vegetation TYPes - There are nine categories of vegetation on the
Forest. Level 4 identifies the vegetation types and places them in
categories that distinguish between their differences in timber production, C·
big game winter range production, domestic livestock production, recreation
capacity, and water augmentation.

Level 5 - Slope Class - There are five categories in this level. Three of
the five categories relate slope to applicable logging technology. For
example, slopes greater than 60 percent are typically considered operable
using cable logging technology whereas slopes between 35 - 60 percent are
operable using wide-trenched caterpillar tractors, or FMC skidders. The two
additional slope classes relate to range·productivity.

Level 6 - Vegetation Condition Class - There are
on the size and basal area of the forested
characterization of nonforested vegetation types.
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c· Table B-III-l summarizes the analysis area identifiers used in the Forest Plan
amendment.

Table B-III-l

FORPLAN
IDENTIFIER

CODES

FORPLAN Analysis Area Level Identifiers

FORPLAN
IDENTIFIER
DEFINITION

*LEVELl
FL
FM
FH
FW

*LEVEL2
SN
SM
RN
FW

*LEVEL3
SR
WR

C *LEVEL4
PP
AS
DF
SF
MD
GR
AP
BR
PB
FW

*LEVEL5
-3
36
+6
+3
AS
BA
FW

c

ROAD DENSITY
FORLOW LOW EXISTING ROAD DENSITY
FORMOD MODERATE EXISTING ROAD DENSITY
FOR-HI HIGH EXISTING ROAD DENSITY
FORWID FORESTWIDE

CURRENT ROS
P/SPNM PRIMITIVE/SEMI-PRIMITIVE NONMOTORIZED ROS CLASS
SPM SEMI-PRIMITIVE MOTORIZED ROS CLASS
RN/RUR ROADED NAT, ROADED MOD., OR RURAL ROS CLASS
FORWID FORESTWIDE

MAJOR WILDLIFE RANGE TYPE
SUMRNG SUMMER RANGE
WTRRNG BIG GAME WINTER RANGE

WORK GROUP
PONDPN PONDEROSA PINE STANDS
ASPEN ASPEN STANDS
DOUGFR DOUGLAS-FIR STANDS
SPRUFR SPRUCE FIR STANDS
MEADOW MEADOW LANDS
GRASS GRASSLANDS
ALPINE ALPINE ZONE
BROWSE OAKBRUSH, SAGE, GRASS, OTHER BROWSE
PJ/BAR PINYON-JUNIPER OR BARREN
FORWID FORESTWIDE

LAND CLASS
<30%SL LESS THAN 30 PERCENT SLOPE
30-60% 30 TO 60 PERCENT SLOPE
>60%SL GREATER THAN 60 PERCENT SLOPE
>30%SL GREATER THAN 30% SLOPE
ALLSLO ALL SLOPES
BARREN BARREN
FORWID FORESTWIDE
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Table B-III-1 FORPLAN Analysis Area Level Identifiers (Continued) (
FORPLAN

IDENTIFIER
CODES

FORPLAN
ID~IFIER

DEFINITION

*LEVEL6
NS
SS
PL
S1
S2
S5
S3
s4
SB
PJ
NT
OB
BR
SA
SN
MT
MS
XR
SC
FW

COND CLASS
NONSTK NONSTOCKED LANDS
SEDSAP SEEDS AND SAPS
POLTIM POLE-SIZED TIMBER
ST4060 SAWTIMBER - 40 TO 60 C.F. BASAL AREA, POND PINE ONLY
ST>60 SAWTIMBER - OVER 60 C.F. BASAL AREA, POND PINE ONLY
ST4080 SAWTIMBER - 40 TO 80 C.F. BASAL AREA, DOUG &SPRUCE FIR
ST8-12 SAWTIMBER - 80 TO 120 C.F. BASAL AREA, DOUG &SPRUCE FIR
ST>120 SAWTIMBER - OVER 120 C.F. BASAL AREA, DOUG & SPRUCE FIR
STALBA SAWTIMBER - ALL BASAL AREAS, STEEP SLOPES AND ASPEN
PINJUN PINYON-JUNIPER TYPE
NONTIM NONTIMBERED MEADOWS
OAKBRU OAKBRUSH TYPE IN BROWSE WORKING GROUP
BROWSE BROWSE IN BROwSE WORKING GROUP FOR BROWSERS
SAGEBR SAGEBRUSH IN BROWSE WORKING GROUP
SONORN SONORAN GRASSLAND TYPE
MONTAN MONTANE GRASSLAND TYPE
MESIC MESIC (WET) SITES IN ALPINE WORKING GROUP
XERIC XERIC (DRY) SITES IN ALPINE WORKING GROUP
NS-SS NONSTOCKED AND SEEDS/SAPLINGS
FORWID FORESTWIDE c

The interdisciplinary planning team used a top down approach to identify
analysis areas on the Forest. First, all possible unique combinations of
identifiers were identified. The number of analysis areas was then reduced by
eliminating illogical combinations, by combining similar analysis areas which
did not differ significantly in yields, by combining analysis areas of less than
200 acres into similar larger analysis areas, and by eliminating combinations
which were not crucial to the issues of the amendment. Every vegetation type
combination on the Forest was considered.

MANAGEMENT PRFSCRIPTIONS

Overview

The general management emphases (prescription emphasis) available to each
analysis area remained unchanged from the model developed for the· 1983 Forest
Planning effort although, as described above, we changed the analysis area
delineations to include critical big game range. Depending on the analysis area
and its existing characteristics, the following prescriptions or some subset of
the prescriptions were available in the FORPLAN model:
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c emphasis on dispersed recreation (semi-primitive nonmotorized, semi
primitive motorized, roaded natural or rural),

- emphasis on habitat for wildlife indicator species,
- emphasis on management as big game winter range,
- emphasis on livestock production,
- emphasis on wood fiber production, or
- emphasis on increased water yields.

The following are brief descriptions of the management prescriptions. Detailed
descriptions are in Chapter III of the Forest Land and Resource Management Plan.

PRESCRIPTION 1A --- Management emphasis is for developed recreation in existing
and proposed campgrounds, picnic grounds, trailheads, visitor information
centers, summer home groups, and water-based support facilities. Proposed sites
(sites scheduled for development in the Plan) are managed to maintain the site
attractiveness until they are developed.

PRESCRIPTION 1B Management emphasis provides for downhill skiing on
existing sites and maintains selected inventoried sites for future downhill
skiing recreation opportunities. Management integrates ski area development and
use with other resource management to provide heal thy tree stands, vegetative
diversity, forage production for wildlife and livestock, and opportunities for
non-motorized recreation.

c Visual resources are managed so that the character is one of
interspersed with openings of varying widths and shapes.
dominate, but harmonize and blend with the natural setting.

forested areas
Facilities may

PRESCRIPTION 1D n_ Management emphasis is for major oil and gas pipelines,
major water transmission and slurry pipelines, electrical transmission lines,
and transcontinental telephone lines. Management activities within these linear
corridors strive to be compatible with the management goals of the management
areas through which they pass.

PRESCRIPTION 2A Management emphasis is for semi-primitive motorized
recreation opportunities such as snowmobiling, four-wheel driving, and
motorcycling both on and off roads and trails. Motorized travel may be
prohibited or seasonally restricted to designated routes to protect physical and
biological resources.

Visual resources are managed so that management activities are· not evident or
remain visually subordinate. Past management activities such as historical
changes caused by early mining, logging, and ranching may be present which are
not visually subordinate but appear to have evolved to their present state
through natural processes. Landscape rehabilitation is used to restore
landscapes to desirable visual quality. Enhancement aimed at increasing
positive elements of the landscape to improve visual variety is also used.
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PRESCRIPTION 2B Management emphasis is for rural and roaded-natural
recreation opportunities. Motorized and non-motorized recreation activities
such as driving for pleasure, viewing scenery, picnicking, fishing,
snowmobiling, and cross-country skiing are possible. Conventional use of
highway-type vehicles is provided for in design and construction of facilities.
Motorized travel may be prohibited or restricted to designated routes, to
protect physical and biological resources.

Visual resources are managed so that management activities maintain or improve
the quality of recreation opportunities. Management activities are not evident,
remain visually subordinate, or may be dominate, but harmonize and blend with
the natural setting. Landscape rehabilitation is used to restore landscapes to
a desirable visual quality. Enhancement aimed at increasing positive elements
of the landscape to improve visual variety is also used.

PRESCRIPTION 3A --- Management emphasis is for semi-primitive non-motorized
recreation in both roaded and unroaded areas. Recreation opportunities such as
hiking, horseback riding, hunting, cross-country skiing, etc., are available.
Seasonal or permanent restrictions on human use may be applied to provide
seclusion for wildlife such as nesting for raptorial birds, big game rearing
areas, and mammals (mountain lion, wolverine, etc.) with large home ranges.
Visual resources are managed so that management activities are not visually
evident or remain visually subordinate.. Investments in compatible resource uses
such as livestock grazing, mineral exploration and development, etc., occur; but
roads are closed to public use.

PRESCRIPTION 4B --- Management emphasis is on the habitat needs of one or more
management indicator species. Species with compatible habitat needs are
selected for an area. The goal is to optimize habitat capability, and thus
numbers of the species. The prescription can be applied to emphasize groups of
species, such as early succession dependent or late succession dependent, in
order to increase species richness or diversity.

Vegetation characteristics and human activities are managed to provide optimum
habitat for the selected species, or to meet population goals jointly agreed to
with the State Fish and Wildlife agencies. Tree stands are managed for specific
size, shape, interspersion, crown closure, age, structure, and edge contrast.
Grass, forb, and browse vegetation characteristics are regulated .• Rangeland
vegetation is managed to provide needed vegetation species composi tion and
interspersed grass, forb, and shrub sites or variety in age of browse plants.

Recreation and other human activities are regulated to favor the needs of the
designated species. Roaded-natural recreation opportunities are provided along
Forest arterial and collector roads. Local roads and trails are either open or
closed to public motorized travel. Semi-primitive motorized recreation
opportunities are provided on those local roads and trails that remain open;
semi-primitive non-motorized opportunities are provided on those that are
closed. A full range of tree harvest methods and rangeland vegetation treatment
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c methods are available.
but will be secondary
dominate in foreground
natural setting.

Investments in other compatible resource uses may occur
to habitat requirements. Management activities may
and middleground, but harmonize and blend with the

c
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PRESCRIPTION 5B --- Management emphasis is on forage and cover on winter
ranges. Winter habitat for deer, elk, bighorn sheep, and mountain goats is
emphasized. Treatments to increase forage production or to create and maintain
thermal and hiding cover for big game are applied. Tree stand treatments can be
clearcut, shelterwood, single tree selection or group selection. Commercial and
non-commercial stand treatments occur. Specific cover-opening ratios, and stand
designs are maintained. Treatments to grass, forb, browse, and non-commercial
tree species include seeding, planting, spraying, burning, falling and
mechanical chopping or crushing. A variety of browse age classes are
maintained. Continuous forest cover is maintained on some sites.

Investments in compatible resources occur. Livestock grazing is compatible but
is managed to favor wildlife habitat. Structural range improvements benefit
wildlife. Management activities are not evident, remain visually subordinate,
or dominate in the foreground and middleground but harmonize and blend with the
natural setting.

New roads other than short-term temporary roads are located outside of the
management area. Short-term roads are obliterated within one season after
intended use. Existing local roads are closed and new motorized recreation use
is managed to prevent unacceptable stress on big game animals during the primary
big game use season.

PRESCRIPTION 6B --- The area is managed for livestock grazing. Range condition
is currently at or above the satisfactory level. Intensive grazing management
systems are favored over extensive systems. Range condition is maintained
through use of forage improvement practices, livestock management, and
regulation of other resource activities. Periodic heavy forage utilization
occurs. Investment in structural and non-structural range improvements to
increase forage utilization is moderate to high. Structural improvements
benefit, or at least do not adversely affect wildlife. Conflicts between
livestock and wildlife are resolved in favor of livestock. Non-structural and
forage improvement practices available are seeding, planting, burning,
fertilizing, pitting, furrowing, spraying, crushing and plowing. Cutting of
encroaching trees may also occur.

Investments are made in compatible resource activities. Dispersed recreational
opportunities vary between semi-primitive non-motorized and roaded natural.
Management activities are evident but harmonize and blend with the natural
setting.
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PRESCRIPTION 7C --- Management emphasis is to develop and maintain healthy tree (~~
cover on forested slopes greater than 40 percent. The general harvest method by
forest cover type is clearcutting in aspen, lodgepole pine, interior ponderosa
pine and mixed conifers, and group selection in Engelmann spruce-subalpine fir.

Management activities, although visually dominant, harmonize and blend with the
natural setting.

Roaded-natural recreation opportunities are provided along Forest arterial and
collector roads. Semi-primitive motorized recreation opportunities are provided
on those local roads and trails that remain open; semi-primitive non-motorized
opportunities are provided on those that are closed.

PRESCRIPTION 7E Management emphasis is on wood-fiber production and
utilization of large roundwood of a size and quality suitable for sawtimber.
The general harvest method by forest cover type is clearcutting in aspen and
lodgepole pine, and shelterwood and selection in Engelmann spruce-subalpine fir,
interior ponderosa pine and mixed conifers.

The area generally will have a mosaic of fully stocked stands that follow
natural patterns and avoid straight lines and geometric shapes. Management
activities are not evident or remain visually subordinate along Forest arterial
and collector roads and primary trails. In other portions of the area,
management activities may dominate in foreground and middleground, but harmonize
and blend with the natural setting.

Roaded-natural recreation opportunities are provided along Forest arterial and
collector roads. Semi-primitive motorized recreation opportunities are provided
on those local roads and trails that remain open. Semi-primitive non-motorized
opportunities are provided on those that are closed.

PRESCRIPTION 8A THROUGH 8D --- Provide for wilderness opportunities in pristine
(8A), primitive (8B), semi-primitive (8C), or day-use settings (8D).

PRESCRIPTION 9A --- Emphasis is on the management of all of the component
ecosystems of riparian areas. These components include the aquatic ecosystem,
the riparian ecosystem (characterized by distinct vegetation), and adjacent
ecosystems that remain within approximately 100 feet measured horizontally from
both edges of all perennial streams and from the shores of lakes and other still
water bodies. All of the components are managed together as a land unit
comprising an integrated riparian area, and not as separate components.

The goals of management are to provide healthy, self-perpetuating plant
communities, meet water quality standards, provide habitats for viable
populations of wildlife and fish, and provide stable stream channels and still
water-body shorelines. The aquatic ecosystem may contain fisheries habitat
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improvement and channel stabilizing facilities that harmonize with the visual
setting and maintain or improve wildlife and fish habitat requirements. The
linear nature of streamside riparian areas permits programming of management
activities which are not visually evident or are visually subordinate.

PRESCRIPTION 9B Management emphasis is on increased water yield and
improved timing of flow through manipulation of forest vegetation. The
location, shape, and size of vegetation treatment areas are specifically
designed. Clearcutting is the harvest method used with all forest cover types.
Management activities in foreground, middleground, and background may dominate,
but harmonize and blend with the natural setting.

Livestock grazing occurs but not to the point that regeneration of forested
areas or water-yield objectives are impaired. Semi-primitive recreation is the
predominant recreation use. Motorized travel may be prohibited.

PRESCRIPTION lOA --- Emphasis is on research, study, observations, monitoring,
and educational activities that are non-destructive and non-manipulative, and
that maintains unmodified conditions.

PRESCRIPTION lOC --- Emphasis is
historical, geological, botanical,
characteristics to protect and
enjoyment of these areas.

on management of areas of
zoological, paleontological,
where appropriate, foster

unusual scenic t

or other special
public use and

c

PRESCRIPTION lOD--- Management emphasis is on river segments designated as a
component of the National Wild and Scenic River System and those recommended for
designation. "Wild Rivers" are managed to be free of impoundments and generally
inaccessible except by trail, with watersheds or shorelines essentially
primitive and water unpolluted. "Scenic Rivers" are managed to be free of
impoundments with shorelines or watersheds, still largely primitive and
shorelines largely undeveloped but accessible in places by roads. "Recreational
Rivers" are managed to be readily accessible by road or railroad, and to
maintain developments that may have occurred along, the shoreline and
impoundments or diversions that may have occurred in the pas~~

Withih the general management emphasis of the prescriptions, we expanded the set
of alternative management practices available to achieve the goals and
objectives of the prescription to include a full range of commercial and
noncommercial options. Where vegetation treatment was compatible with the
management prescription emphasis, treatment of forested vegetation could be
achieved in the following manner:
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commercial timber harvest,
burning,
mechanical treatments (bulldozing),
fall the stand only,
fall and burn,
thin only,
remove understory brush if a component of the site,
burn and seeding,
no management, or minimum level.

All of vegetation types classified as "not" tentatively suited for timber
production had the same vegetation treatment options available, with the
exception of commercial timber harvesting. In this way, an adequate range of
prescriptions was insured in the analysis.

Prescriptions Identified

FORPLAN prescriptions are a combination of a management emphasis, a management
intensity, and a timing choice for existing stand and regenerated stand
management activities. The following describes how the analysis areas were
assigned to different management emphasis and management intensity choices in
the FORPLAN model.

c

Prescriptions 8A,8B,8e, 8D, the wilderness management prescriptions, were not
used because they would not change as a result of the timber management C·
amendment. _

We limited application of the timber emphasis prescription (7E) to analysis
areas that are tentatively suited for timber production. The commercial timber
emphasis prescription could be implemented using a full range of commercial
management intensities including clearcutting, shelterwood systems, and
individual or group selection systems.

We limited semi-primitive non-motorized and semi-primitive motorized recreation
prescriptions to analysis areas that are currently classified as semi-primitive
within the ROS classification system.

Range prescriptions were available to all analysis areas.

The wildlife emphasis prescription· (4B) was also available for all analysis
areas. Prescription 5B, emphasis on winter range, was available only on
identified critical big game range.

Management Intensity

Management intensities are the individual activities used to treat vegetation in
order to achieve the management emphasis objectives. Activities include
burning, seeding, timber harvesting, etc, and are the Level 8 FORPLAN
identifiers.
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Intensities analyzed fall within three
noncommercial vegetation treatments, and
systems.

No treatment

general categories;
commercial harvest

no treatment,
regeneration

No treatment is a prescription which includes only those physical outputs and
benefits that occur naturally and have no variable costs. An example of such a
benefit is the annual amount of water yielded by the Forest. T~is water yield
amounts to approximately one acre foot/acre/year. This prescription also
represents a prescription emphasis with no planned treatments in the foreseeable
future.

All analysis areas were given the choice. of a no treatment prescription.

Non-commercial Vegetation Treatments

We developed non-commercial vegetation management treatments to
augmented water production, improve or maintain big game winter range,
maintain or improve range managed for livestock production.

achieve
and to

c

The initial list of noncommercial vegetation treatments included structural
improvements such as fencing, water tanks, domestic livestock trails, etc.
These structural improvements are difficult to represent in a per-acre model
formulation, and per acre yields could not be identified.

Closing roads to provide solitude for big game was another structural treatment
removed from consideration in the analysis. Current policy is to close roads in
big game winter range during the winter regardless of management emphasis.
Specifically including this provision in the FORPLAN analysis would not
contribute any additional benefits pr information.

The noncommercial vegetation treatments considered in FORPLAN to augment water
production, and/or big game use on winter range are listed below in Table
B-III-2 for each major vegetation type.

For example, we considered and had available the following non-commercial
vegetation treatments for the browse (BR) analysis areas (oakbrush, sage):
mechanical treatments such as roller chopping, chemical treatment of competing
vegetation, burning, fertilize, burn and seed, or seeding only.

The mechanical treatment called for a first entry mechanical treatment' of
chaining or roller chopping, followed by burning as a retreatment every ten
years. Mechanical treatments were restricted to oakbrush and pinyon juniper.
Mechanical treatments are not an option for forested cover types.

Chemical treatment called for the application of herbicides from the ground.
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Table B-III-2 Noncommercial Management Activities By Vegetative Type C
*SF DF PP AS BR OM PB X = Occurs in vegetation type

o = Does not occur in vegetation type

0 0 0 0 X 0 X Mechanical treatment
0 0 0 0 X X X Chemical treatment
X X X X X X X Prescribed Burn
0 0 X X X X X Burn & seed
0 0 0 0 0 X 0 Fertilize
0 0 0 0 0 X 0 Seed
X X 0 X 0 0 0 Fall & burn
X X 0 X 0 0 0 Fall & remove
X X 0 0 0 0 0 Fall & leave
X X X X 0 0 0 Thin stand for wildlife and range
X X X X X X X Natural succession

* SF spruce-fir DF Douglas-fir/mixed conifer
AS aspen PP ponderosa pine
OM grass and meadow BR browse - oakbrush, sage, grasses
PB pinyon juniper or barren

Conifer timber types were considered for prescribed burning, thinning, burn &
seed, fall &leave, fall &burn, and fall & remove. Thinning could be achieved
commercially or noncommercially. The objective was to open the stand to provide
additional forage in the understory.

The fall & leave treatment was applied to the noncommercial water augmentation
prescription which was applicable to the spruce fir, Douglas-fir/mixed conifer,
and aspen cover types.

Commercial Timber Vegetation Treatments

We used data from the most recent Forest Stage I inventory (1988) to sort forest
stands into similar age-class and species composition groups. The growing stock
on 3610 inventory points was classified by species, diameter class, and basal
area. Each sample point was not made up purely of one species or diameter class
of trees. But each was defined as predominantly containing a particular species
and having an average diameter (which, in some cases, was the average of a broad
representation of diameter classes within each stand).

Stratification of the forest inventory points according to species, size class
(diameter) and basal area resulted in identification of 19 representative
stands. These stands provided an adequate representation of the growing stock
condition on 100 percent of the tentatively suitable timber base on the San Juan
National Forest and provided the basis for development of the timber yield
tables for existing stands.
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Site variables that affect the financial efficiency of timber management were
then used during the land management planning process to further stratify the
Forest into representative stands. Further stratification of the Forest
according to slope class, road access requirements, and the 19 representative
stand categories resulted in a final set of. case study stands. Some of the
potential stand and site combinations (slope category x access category x
delineated representative stands) were not represented by actual forest
conditions and were, thus, not analyzed. The case study stands are the
representative FORPLAN analysis areas for timber cover types classified as
tentatively suitable for timber production. The choice of silvicultural systems
applicable to each analysis area is a function of species, existing and
projected stand characteristics, and slope.

Regenerated stands were formulated to represent growing stock conditions on
artificially and naturally regenerated acreages. Each stand was designed to
represent a unique set of conditions. The range of stocking levels in the
regenerated stands was intended to reflect management strategies of different
management intensities and philosophies. They may also be viewed· as reflecting
environmental and ecological factors for naturally regenerated stands that
differ widely from site to site.

The silvicultural management regimes are the sequences of management practices
applied over the life of a stand. The type and frequency of stand treatment
describes the intensity of management.

The representative stands (analysis areas) were subjected to one or more of the
following intermediate silvicultural treatments preceding the final harvest
sequence where appropriate: 1) no management; 2) single commercial thinning; 3)
multiple thinning entries; and 4) sanitation thinning.

Commercial thinning regimes, required a minimum volume removal of 1.4 MBF per
acre and a minimum diameter of 7 inches for cut trees. The residual basal area
following thinning was a function of management (prescription) emphasis,
species, stand size class, and existing stand basal area. Growing stock levels
were also a function of tree species and the management prescription objective.
In ponderosa pine, for example, the target growing stock level was set at either
100 growing stocking level (GSL) , 75 GSL, or 50 GSL. Fifty GSL applied only to
stands with existing basal areas between 40-60 sq.ft./acre.) In the spruce-fir
type and Douglas'-Fir, residual basal areas were maintained at levels of 180,
150, or 120 GSL, depending upon management objectives and existing stand
conditior\.

Harvest - regeneration methods in combination with the intermediate treatments
included: 1) clearcutting; 2) 2-step shelterwood; 3) 3-step shelterwood; and 4)
4-step shelterwood (two preparatory cuts). Clearcutting was applied to aspen.
Clearcutting and 2-step shelterwood harvest methods were applied to ponderosa
pine. Clearcutting or 3-step shelterwoods were applied to Douglas-fir, and all
four silvicultural regimes were available to spruce-fir.
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Clearcutting and shelterwood harvesting are considered to be "even-aged" forms C
of stand management. In addition, selection harvesting was an available option
for all conifer tree species. The objective of this silvicultural management
method is to obtain a periodic flow of wood fiber while maintaining continuous
forest cover. In practice, this regime could represent individual tree
selection or group selection.

Depending upon the silvicultural system applied to a given tree cover type, the
regenerated stands were treated as either naturally established or planted. We
subjected regenerated stands to the following intermediate silvicultural
treatments, either: 1) no treatment: 2) precommercial thinning; or 3) commercial
thinning. The type of thinning, timing of thin(s), volume removal, and residual
stand basal area following treatment was a function of the tree cover type.
Harvest regeneration methods included either clearcut or shelterwood
harvest.

In many cases, the same timber yield table represented a number of analysis
areas. For example, the yield table for spruce-fir poletimber stands growing on
slopes less than 30% was assumed representative of the same species and size
class growing on slopes between 31 - 60 percent. And the same yield table
represented the growth of spruce-fir poletimber stands with the same biological
characteristics growing on sites with different road access requirements.

The prescriptions had available a full range of management intensities to
implement the purposes and intent of the alternatives. The timber management
intensities included in the FORPLAN analysis are shown on Table B-III-3.

Aspen timber management regimes include clearcutting without thins or site
preparation for natural regeneration.

Ponderosa pine management regimes include a two-step shelterwood with or without
various commercial thinning possibilities, or selection harvesting. Site prep
for natural regeneration is accomplished by mechanical scarification and burning
of oakbrush where applicable.

Clearcutting, shelterwood, or selection harvest regeneration methods are
available options for the Douglas-fir/mixed conifer and spruce-fir cover types.
Each of these harvest - regeneration options in Table B-III-3 is not available
to all Douglas-fir/mixed conifer stands. Certain of the individual analysis
areas have existing stand characteristics that limit the applicable harvest
options.

Management Emphasis-Management Intensity Link

Table B-III-4 below identifies the management intensities that describe the
vegetation management objectives modeled in FORPLAN. The objectives include the
production of forage for big game on winter range, domestic livestock grazing,
timber production and water augmentation.
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Table B-III-3 Timber Prescriptions By Timber Type

SF - Spruce-Fir
PP - Ponderosa Pine
DF - D-fir/mixed conifer
AS - Aspen

SF PP DF AS

x = Occurs in vegetation type
o = Does not occur in vegetation type

x X X X
X X X 0
X X X 0
X 0 X 0

X 0 X X
o X 0 0
X 0 X 0
X 0 X 0
X X X 0

Intermediate Treatments

No intermediate thinning
Single commercial thinning
Multiple thinning entries
Sanitation thinning

Regeneration Harvest Sequence

Clearcut
Shelterwood - 2 Step
Shelterwood - 3 Step
Shelterwood - 4 Step (2 preparatory harvests)
Selection

Table B-III-4 Management Emphasis-Management Intensity Link

Management Emphasis

Big Game Recreation Timber Water X = Contributes to or affects objective
(positive or negative)

o = Does not contribute to objective

Management Intensity

X X 0 0 Mechanical treatment
X X 0 0 Chemical treatment
X X 0 0 Prescribed burn '""
X X 0 0 Burn & seed
X X 0 0 Fertilize
X X 0 0 Seed
X X 0 X Fall & burn
X X 0 X Fall & remove
X X 0 X Fall & leave
X X X 0 Thin stand for range or wildlife
X X X X Clear cut harvest
X X X X Shelterwood harvest
0 X X X Selection harvest

C
X 0 0 0 Minimum level
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IV. - ECONOMIC EFFICIENCY ANALYSIS

This section explains the concepts and defines the costs and benefits involved
in economic efficiency analysis, how the values were derived, and how they were
used in the forest planning process. Economic efficiency analysis is required
by the National Forest Management Act Regulations (36 CFR 219) and played an
important role in the development and evaluation of forest planning benchmarks
and alternatives. Specifically, the Regulations (36 CFR 219.12(f)) state that:

"The primary goal in formulating alternatives, besides complying with NEPA
procedures, is to provide an adequate basis for identifying the alternative
that comes nearest to maximizing net public benefits."

Additionally, 36 CFR 219.12(F) (8) states:

"Each alternative shall represent to the extent practicable the most cost
efficient combination of management prescriptions examined that can meet the
objectives established in the alternative."

Descriptions of Concepts Related to Efficiency Analysis

Before explaining the specifics of how economic efficiency analysis was used, a
few concepts and terms related to efficiency analysis in general should be
explained.

Priced Outputs (Benefits)

Priced outputs are goods or services that can be exchanged in the market place.
The quantitative values are determined by actual market transactions or by
estimation methods that produce prices commensurate with those determined by
market transactions. Outputs bought and sold in the market are called "market
outputs". Outputs not normally exchanged via market transactions are called
"nonmarket outputs". Timber, forage, and minerals are examples of market
outputs and are determined through the interaction of buyers and sellers based
on the supply and demand conditions in the market at the time of the
transaction. Recreation visitor days (RVDs) are an example of nonmarket outputs
and are estimated by using market transaction data in combination with various
theoretical techniques. Conceptually, nonmarket (assigned) values are
consistent and comparable to market values actually derived via market
transactions (Rosenthal and others 1985). Therefore, both nonmarket (assigned)
and market values for priced outputs are appropriate to use for calculating
quantitative measures of efficiency such as present net value.

Non-priced Outputs

Non-priced outputs are outputs which have no available market transaction
evidence and no reasonable basis for estimating a dollar value. The situation
requires subjective non dollar values be attributed to the production of
non-priced outputs. The values are qualitatively rather than quantitatively
described. Examples of non-priced outputs include the maintenance or
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enhancement of threatened and endangered species, natural and scientific areas,
historical and anthropological sites, visual quality, and clean air. The
outputs are also referred to as non-priced indicators of responses to issues,
concerns, and opportunities for the benchmarks and alternatives.

Discounting

The financial analysis of alternative investment options usually involves cash
flows over different periods of time in the future. Inherently, there is a time
value associated with money. Due to human propensity to consume now, a dollar
today is worth more than a dollar 10 years from now. Discounting is a process
for adjusting the dollar value of costs and benefits that occur at different
periods in the future to dollar values for a common time period so they may be
compared. The common time period is the present, and therefore the discounted
cash flow is referred to as the present value.

Present Net Value (PNV)

PNV is the difference between the discounted value of all outputs (benefits) to
which monetary values or established prices are assigned and the total
discounted costs of managing the planning area. The maximization of PNV is the
criterion used to model each alternative and the goal is to identify the most
economically efficient combination of outputs and activities needed to meet the
alternative objectives. PNV calculations consider only the priced outputs for
which market prices exist or can be assigned.

Priced outputs include timber, recreation, wildlife, fisheries, water, and range
forage production. The benefits are compared against all fixed and variable
costs associated with managing the planning area, regardless of whether the
costs are incurred for the production of either priced or non-priced outputs, or
as overhead expenses for general administration. Therefore, PNV is an estimate
of the current market value of the priced forest resources after all costs of
producing both priced and non-priced outputs and meeting other multiple-use
objectives have been considered.

Opportunity Costs

Opportunity costs are defined as the value of a foregone net benefit. This cost
is measured by measuring the PNV of an alternative or action against its most
economically efficient alternative use (FSM 1970.5). In relation to the
economic analysis performed for forest planning, it also represents the decrease
in PNV of an alternative when expenditures are made for non-priced benefits.
Therefore, opportunity costs measure the relative trade off incurred to produce
non-priced benefits in lieu of priced resource benefits.

Net Public BeneIit

Maximization of net public benefits is a goal of the forest planning process.
Net public benefit is the overall value to the nation of all outputs and
positive effects (benefits), less all the associated Forest Service inputs and
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negative effects (costs), whether they can be quantitatively valued or not. Net ~
public benefit cannot be expressed as a numeric quantity because it includes
qualitatively valued non-priced outputs.

Conceptually, net public benefit is the integration of the present net value of
priced outputs plus all non-priced considerations. In assessing the net public
benefits of a particular alternative, non-priced indicators should be evaluated
to determine if their value to society exceeds the opportunity cost of their
production.

Parameters mid Assumptions Used in Economic Efficiency Analysis

In order to calculate the PNV for each alternative, we made several assumptions
regarding discount rates, demand curves, and real price and cost trends. The
resulting assumptions were as follows:

Discounts Rate

For evaluations of long-term investments and operations in land and resource
management in the planning period, we used a 4 percent real discount rate as
directed by the Chief Forest Service. The 4 percent rate approximates the
"real" return on corporate, long-range investments above the rate of inflation
(Rowand others 1981). We used the 4 percent rate in FORPLAN to calculate the
PNV for each benchmark and alternative. All costs and benefits were discounted
from the midpoint of the decade in which they were incurred.

Additionally, we made evaluations of the discounted benefits and costs of timber
management in the Stage II financial analysis using alternate real discount
rates of 7 1/8 percent and 10 percent. The results of the sensitivity analysis
are discussed further in Section X of this appendix which describes the results
of ,the Stage II analysis.

Resource Demand Analysis

As specified by the NMFA regulations, we investigated and developed demand and
supply functions for stumpage. We used a statistical methodology termed "two
stage least squares" to estimate the empirical demand and supply functions. The
analysis results are summarized in Section XI of this Appendix.

The stumpage supply and demand relationships describe current market
conditions. We also made projections of expected future stumpage demand. The
projections are based on assumed supply and demand interactions at a regional
and national market levels as described by the 1985 RPA assessment.. Using
various assumptions and empirical relationships, we developed linkages for
large area and local demand functions. Projections of future stumpage demand
are also discussed in further detail in Section VI of this Appendix.
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C Real Price Trends

Real price trends are a function of assumed supply demand interactions through
time. In the case of alternative assumptions regarding future demand for
stumpage, the potential for a "real" increase in the price of stumpage exists if
stumpage supply is held constant. The alternatives ln Chapter II were evaluated
under the assumption of constant stumpage demand over the planning horizon.
Therefore at constant levels of output, assuming no change in logging and
manufacturing costs, or end product price, stumpage prices would by consequence
remain constant. We also tested a number of alternative assumptions regarding
future stumpage demand against the results of Alternative H5. These results are
summarized at the end of Chapter II. The price trends resulting from
alternative future demand scenarios are discussed in Section VI of this
Appendix.

Real Cost Trends

We assumed a zero percent real cost change for all future costs used in the
development of the benchmarks and alternatives. This means that costs are
assumed to increase over time at the rate of inflation, but not more rapidly.

Real Dollar Adjustments

c
All benefits and costs used in the Forest Planning process were expressed in
real 1978 dollars, consistent with the 1983 FEIS for the·Forest Plan. The Gross
National Product implicit price deflator index was used to convert both
historical and current nominal prices and costs to the 1978 base year (FSM
1971. 32b).

Costs Used for Economic Efficiency Analysis

All Forest Service costs were included in the FORPLAN model for purposes of
estimating budgets and calculating present net values for each alternative. The
activities for which costs are assigned are classified using the National
Information Requirements Project (NIRP) codes as described in FSH 1309.16. The
NIRP activity descriptions and associated codes were useful for identifying how
different costs would be treated during the planning process. We categorized
each cost as either a fixed or a variable cost. Variable costs change with
different levels of vegetation management. Fixed costs represent a fixed
program management cost, or a fixed number of units of a given activity which
does not change with different levels of vegetation management. Costs were
determined by examining program budget planning files, and/or historical records
and contracts. Throughout this process we had to make assumptions regarding the
applicability of historical costs as a gauge of future costs. The following
discussion presents the cost breakdowns and how costs were incorporated into the
efficiency analyses for each benchmark and alternative.
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Costs Considered to be Fixed Across Alternatives and Benchmarks

A cost was classified as "fixed" if the cost:

was not expected to vary significantly over the range of alternatives
considered.

could not be tied to specific activities within any of the
prescriptions.

represented a very small and insignificant amount of the forest budget.

had insufficient cost records to support assumptions about when or how
much the cost would vary as different prescriptions were implemented.
or

was not related to the production of outputs and effects which were
relevant to issues addressed by the Forest Plan Amendment.

(

Table B-IV-1 lists the fixed outputs and costs developed for the alternatives
evaluated in the Draft SEIS. Since the alternatives affect only the timber
management program. most of the goals and objectives for other resource
management programs comprising the Plan remain unchanged and do not vary by
alternative. These fixed activities and outputs were included in the model
formulation in order to calculate the present net value for each alternative.
Units of output represent average annual for the first decade where displayed. (
In some cases. activity levels which exceed those displayed in Table B-IV-1 are __
considered variable and a function of the timber management alternatives.

Table B-IV-1 Fixed Costs for the Forest Plan Amendment

AVG ANNUAL
NUMBER OF UNIT COST TOTAL COST

ACTIVITY UNITS FIXED UNIT IN 1978$ IN 1978$

ACRP AC112: CULT. RES PLNG. PROGRAM $25.500
AC12 AC12 : CULT RES ADMIN PROGRAM $128.000
ARRP ANl12: REC RES PLANNING PROGRAM $80.000
ADRA AN122-1:DISP REC ADMIN MRVDS/YR 1.085 $104. $112.000
ADEV AN122-2:DEV REC ADMIN MRVDS/YR 780 $430. $335.000
ASUA AN122-3:SPEC USE ADMIN PROGRAM $12.600
ACM AN122-4:CLSFD AREA ADM PROGRAM $5.700
AN22 AN22:DEV REC CONST. PAOTS/YR 55 $406. $70.000
AN23 AN23:DEV REC MAINT. PAOTS/YR 7.445 $24. $180.000
AT11 AT11:TRAIL PLNG/INV. PROGRAM $19.000
AT12 AT12:TRAIL ADMIN. PROGRAM $9.400
AW11 AW11:WILDERNESS PLNG PROGRAM $13.000
AW12 AW12:WILDERNESS ADMIN MRVDS/YR 170 $800. $136.000

C_
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C Table B-IV-1 Fixed Costs for the Forest Plan Amendment (Continued)

AVG ANNUAL
NUMBER OF UNIT COST TOTAL COST

ACTIVITY UNITS FIXED UNIT IN 1978$ IN 1978$

CW11 CW11:WILDLIFE PLNG. PROGRAM $71,100
CW12 CW12:WILDLIFE ADMIN PROGRAM $30,000
CW2A CW221:STRUCT HAB CONST STRUCTURES 45 $575. $26,500
CW2B CW222:NONSTRUCT HAB IMP ACRES/YR 1920 $41. $79,000
CW2C CW221:STR HAB CON CWFS STRUCTURES 20 $575. $11,500
CW2D CW222:N S HAB IMP CWFS ACRES/YR 2200 $24. $53,000
CW23 CW23:WLIFE IMP MNTC PROGRAM $43,000
CF11 CF11:FISH PLNG. PROGRAM $17 ,000
CF12 CF12:FISH ADMIN PROGRAM $85,000
CF2A CF221:FISH STRUCT IMP STRUCTURES 115 $200. $23,000
CF2B CF222:NONSTRUCT HAB IMP ACRES 15 $1200. $18,000
CF2C CF221:F STR IMP CWFS STRUCTURES 125 $200. $25,000
CF23 CF23:FISH IMP. MNTC PROGRAM $17,000
CT12 CT12:T&E SPECIES ADMIN PROGRAM $18,000
DN11 DN11:RANGE PLANNING PROGRAM $90,000
DN12 DN12:RANGE ADMIN MAUM'S 140 $2.00 $278,000
DN23 DN23:RNGE RES IMP MNTC PROGRAM $6,000
E112 ET112:TBR RES PLANNING PROGRAM $12,000

C ET21 ET21:TBR IMP PREP/INV PROGRAM $20,500
E244 ET244:REF- ANIMAL CNTL PROGRAM $8,000
E251 ET251:TSI-RELEASE PROGRAM $8,000
E252 ET252:TSI-PRECOMM THIN ACRES 120 $100. $12,000
E270 ET27:GENETIC TREE ACTIVITY PROGRAM $4,000
FA FA:AIR RESOURCE MGT. PROGRAM $11,500
F111 FW111:WATERSHED INV. PROGRAM $4,000
F112 FW112:WATERSHED PLNG. PROGRAM $31,000
FW12 FW12:WATERSHED RES. ADMN PROGRAM $102,000
FW22 FW22:WATERSHED RES. IMP. ACRES 167 $340. $57,000
FW23 FW23:WATERSHED IMP. MNTC PROGRAM $28,500
GM11 GM11:MINERALS PLANNING PROGRAM $102,000
GM12 GM12:MINERALS ADMIN PROGRAM $148,000
JL11 JL11:LANDS PLANNING PROGRAM $9,000
JL12 JL12:LAND/S.USE ADMIN PROGRAM $115,000
JL23 JL23:LANDLINE MNTC. PROGRAM $6,000
JL24 JL24:LANDLINE LOCAT PROGRAM $23,000
JL25 JL25:ROW ACQUISITION MILES 3 $2,400 $7,200
JL26 JL26:LAND OWN ADJ PROGRAM $14,000
LF11 LF11:FACILITY PLNG PROGRAM $12,000
LF12 LF12:FACILITY ADMIN PROGRAM $22,000
LF21 LF21:FACILITY PRECON PROGRAM $6,000
LF22 . LF221-224:FAC. CONST PROGRAM $15,000
L23A LF231-4:FAC MNTC PROGRAM $270,000
L23B LF231-4:FAC MNTC (REC) PROGRAM $22,000
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Table B-IV-l Fixed Costs for the Forest Plan Amendment (Continued) C
AVG ANNUAL
NUMBER OF UNIT COST TOTAL COST

ACTIVITY UNITS FIXED UNIT IN 1978$ IN 1978$

LT11 LT11 :TRANSPORT INV. PROGRAM $7.500
LT12 LT12:TRANSPORT ADMIN PROGRAM $87.000
21GP LT21:ENGR PRECON (CNGP) MILES 20 $6.300 $126,000
21RN LT21:ENGR PRECON (CNRN) MILES 3·0 $4.750 $12,000
21TM LT21:ENGR PRECON (CNTM) MILES 2.5 $4,750 $12,000
221G LT221G:CONST ENGR (CNGP) MILES 1 $10,000 $10,000
22CG LT222-1G:A/C CONST (CNGP) MILES 1.0 $126.000 $i26,OOO
22RG LT222-3G:A/C RECON (CNGP) MILES 20 $30.000 $600.000
221R LT221R:CONST ENGR (CNRN) MILES 3·0 $5.200 $13.000
22CR LT222-1R:A/C CONST (CNRN) MILES 1.0 $26.500 $26,500
22RR LT222-3R:A/C RECON (CNRN) MILES 3·0 $11,400 $28,500
221T LT221T:CONST ENGR (CNTM) MILES 3·0 $5,200 $13,000
22CT LT222-1T:A/C CONST (CNTM) MILES 3.0 $14,500 $48,000
22RT LT222-3T:A/C RECON (CNTM) MILES 2.0 $ 8.500 $19,000
LT23 LT23:RD. MTC. ALL LEVELS MILES 1.185 $570 $675.000
ML16 ML16:LAND MANAGE. PLNG. PROGRAM $100,000
PFPF PF: PROTECTION PROGRAM $130,000
TG3L NFGA:LINE MGT PROGRAM $445,000
MLML MIN LEVEL PROG MGT PROGRAM $280,000 CTG4 NFGA:PROGRAM MGT PROGRAM $435,000

Variable Costs

All other costs not listed in the previous analysis were classified as
"variable." These variable costs were tied to the implementation of activities
within a FORPLAN prescription and were expressed as costs per acre or costs per
unit of output (i.e •• dollars per MCF, dollars per ACRE, etc.).

In general. FORPLAN contained all of the variable costs associated with
implementing multiple-use vegetative management activities. For many FORPLAN
cost categories. a range of costs was entered into the model, based on the
management prescriptions and the characteristics of the analysis areas to which
the costs applied.

Unit cost data was prepared from program budget files and additional studies
specifically conducted for the timber amendment. The Forest's resource staff
annually prepare a budget projection, at which time the unit costs of resource
program activities are reviewed and revised where appropriate. Unit cost data
is based on the most recent program budget projection for the Forest Plan and on

c
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c the results of the cost reduction/revenue enhancement study summarized in
Section IX of this Appendix. Table B-IV-2 presents some broad FORPLAN cost
categories, the units for which the costs were based, and the range of costs
included in the analysis. (See Section 3.4 of the FORPLAN data set and Forest
planning records for more information)

Table B-IV-2 Codes and Activities Modeled as Variable Costs

NIRP
CODE

ACTIVITY VARIABLE COST
1978 DOLLARS

ACRI AC111: CULT. INVENTORY
ARRI AN111: REC. RES INVENT
ARRM AN121: REC RES MONITOR
TRAL AT22:TRAIL CONST.
CW2B CW222:NONSTRUCT HAB IMP

Burn only (pine)

ACRES
ACRES
ACRES
MILES
ACRES

$2.35/acre
$0.013- $0.015/acre
$0.020/acre

$lO,OOO/mile

$40. /acre
Timber:

$40./ acre
$34. - 110./ acre

$235, - $265./acre
$165. - $205./acre
$410./ acre
$125. - $160./ acre
$165. - $200./ acre
$425. ~ 470./ acre
$140. - 165./ acre
$95./ acre

$35. - $48./ acre
$23./ acre
$38./ acre
$35./ acre
$25./ acre
$59./ acre
$0.20 - $0.27/acre
$375./ structure
$23./ acre

$910./ structure
$13. / acre
$29./ acre
$27. / acre

$3.85./ acre
$6.50./ acre
$9.50 - 28.00/MCF
$14.00/MCF

STRUCTURES
ACRES

STRUCTURES
ACRES
ACRES
ACRES
ACRES
ACRES

MCF
MCF

ACRES.

Fall and burn
Fall and leave
Fall and remove
Prescribed burn
Pres. burn + seed
Mechanical
Chemical
Thin

Grass/meadow/brush
Pres burn
Mechanical
Chemical
Fertilize
Seed
Pres burn and seed

CW23:WLIFE IMP MNTC
DN221:RNGE STRUCT IMP
DN222:RNGE NONSTR IMP
DN221:RNG STR IMP RBRB
DN222:RNG N S IMP RBRB
DN24:NOX WEED CON NFRG
DN24:NOX WEED CON RBRB
ET111:SILVIC EXAM-T SALE
ET113:TBR RES COORD.
ET114:TIMBER SALE PREP
ET122:COMM. SALE ADMIN
E241:SITE PREPARATION

Ponderosa pine
Other conifer

CW23
D221
D222
D22A
D22B
DN24
D24A
E1l1
E1l3
E1l4
E122
E241

l
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Table B-IV-2 Codes and Activities Modeled as Variable Costs (Continued) c
NIRP
CODE

E242
E243
E251
E252
F1ll
F1l2
FW12
FW22
22CT
22RT
22PE
22CE
LRDS
RECN
RMTC

ACTIVITY

ET242:REFOREST-SEEDING
ET243:REFOREST-PLANTING
ET251:TSI-RELEASE
ET252:TSI-PRECOMM THIN
FW111:WATERSHED INV.
FWl12:WATERSHED PLNG.
FW12:WATERSHED RES. ADMN
FW22:WATERSHED RES. IMP.

. LT222-1T:LOC C/COLL ROAD CON.
LT222-3T:LOC C/COLL ROAD REC.
LT21:LOCAL RD PRECON
LT221:LOCAL RD CONST ENG
LT221-1:PUCR LOCAL RD CON
LT221-3:PUCR LOCAL RD RECON
LT23:RD MNTC new LI roads

ACRES
ACRES
ACRES
ACRES
ACRES
ACRES
ACRES
ACRES
MILES
MILES
MILES
MILES
MILES
MILES
MILES

VARIABLE COST
1978 DOLLARS

$38./ acre
$150. - $300./ acre
$7.5 - $25.0/ acre
$97./ acre
$1.5/ acre
$21.5/ acre
$12.0/ acre
$330. - $455./acre
$14,400/ mile
$ 8,400/ mile
$2,640/ mile
$2,300/ mile
$8,500 - $40,500/ mile
$6,250/ mile·
$45./ mile

Benef'its Considered in the Economic Ef'f'iciency Analysis

We incorporated both priced and non-priced benef'its in the economic ef'f'iciency
analyses f'or each benchmark and alternative. Resource outputs to which dollar
values were assigned constitute the priced benef'its included in the PNV
calculations. Like all of' the costs included in the analyses, we included
benef'its incurred during the 150 year planning horizon in the PNV calculations.
The economic ef'f'iciency analysis for each alternative also considered non-priced
benefits. A subjective qualitative value was attributed to non-priced benefit
production. Conceptually, the consideration of the non-priced benefits and PNV
is used to derive the net public benefits associated with each alternative.
Both priced and non-priced outputs and their associated values are summarized
below.

Priced Benefits

All priced benefits are determined from the standpoint of the Forest. Only
benefits directly related to Forest activities are counted as priced benefits.
For example, the value of an RVD of recreation is the additional amount an
average visitor would pay for the opportunity to recreate on the National Forest
after he has already put time and money into reaching the Forest boundary. This
is often called a "turnstile" value, and is derived from the analogue that a
person is willing to pay some amount of money to attend a pay-per-attendance
event such as a movie or sporting event, but that amount also depends upon the
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expenses incurred in getting to the turnstile. The benefit value for recreation
does not claim credit for the profits made by the motel, the grocery store, or
the gas station. The Forest only takes credit for the portion of a recreation
visitor day which occurs on the Forest.

We were able to assign values to timber, range, developed recreation, dispersed
recreation, augmented water yield, and wildlife and fish related recreation.
The process for deriving each of the values was as follows:

Range and Recreation Resource Benefit Values

We adapted benefit values for domestic livestock production, hunting and fishing
use and other recreation uses from the "Final Environmental Impact Statement 
1985-2030 Resources Planning Act Program" (1985 RPA FEIS) pages F7, F15, and FlO
respectively. The range value represents an average estimated fair market value
per AUM ·for livestock grazing on the national forests in Region 2. The hunting,
fishing and recreation values represent net willingness to pay for an activity
based on travel cost models, contingent valuation research, and consideration
for the availability of existing or substitute sites in Region 2.

The demand analyses established expected future use levels for range and
recreation (See Appendix B Section VI), which we then used as demand cut off
points in the FORPLAN model. Priced outputs are valued in the analysis only up
to the demand cut off point, then the benefit for additional units of output (in
this case capacity) falls to zero.

Water Resource Benefit Values

Brown, et. al., 1988, developed the water benefit value for the San Juan NF by
simulating the river systems on and below the Forest and the specific uses made
of Forest water. Use of river basin modeling and economic analysis procedure
requires data on river flow, water demand, water storage~ and delivery
capabilities, reservoir management rules, and economic values. Given water
demands that are expected to exist in the year 1990 and the best estimates of
other data inputs, the procedure yields an estimate of net instream value of
augmented water yields derived from vegetation management. Brown, et. al,
concluded additional acre-feet of water produced from the Forest would be used
for local consumption, downstream consumption, hydropower production and salt
dilution. The following water benefit value derived for the Forest is
reproduced from pages 28 and 29 of the marginal water value study conducted by
Brown, et. al ("Marginal Economic Value of Runoff From The San Juan National
Forest" May 19, 1988, By Thomas C. Brown of the Rocky Mountain Forest & Range
Experiment Station, and Benjamin L. Harding &Elizabeth A Payton of WBLA, Inc.),
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Table B-IV-3 Derivation of Forest Water Benefit Value (
Upper Basin Consumptive use

Lower Basin Consumptive Use

Hydropower

Salt Dilution

TOTAL IN 1985 DOLLARS

TOTAL IN 1978 DOLLARS

$O.06/acre-foot

$1.20/acre-foot

$23. 35/acre-foot

$13.35/acre-foot

$37. 69/acre-foot

$24.60/acre-foot

The above values were selected by Brown et. al. as the most likely to occur in
the near future. $24.60/acre-foot is the water value used in FORPLAN for the
supplemental benchmark and alternative analysis.

Demand cut off points were not applied to water benefit values because demand
far exceeds the forests ability to produce augmented water yield.

Timber Resource Benefit Values

Timber resource benefit values are a function of timber demand and supply
interactions in the local market area and stand and site specific factors which
affect the cost of harvesting and transport of stumpage (conversion costs). The
findings of the timber supply and demand analysis are summarized in Chapter III
of this SEIS, and discussed in detail in Section XI of this Appendix. The range
of stumpage prices listed in Table B-IV-4 are a function of tree species and
site specific differences in conversion costs at current levels of output. As
output changes, stumpage price changes according to the demand relationship
described in Section XI.

Non-priced Outputs Considered in Economic Efficiency Analysis

The calculation of PNV enables the comparison of alternatives by their
efficiency in producing priced resources. However, other factors also influence
the decisionmaking process. In some cases, the importance of non-priced
benefits, which cannot be assigned monetary values, outweigh the advantages of
producing higher levels of priced outputs. The importance in considering
subjectively 'valued non-priced benefits in forest management decision making is
addressed in the NFMA Regulations which charge the Forest Service with
identifying the alternative which comes nearest to maximizing net public
benefits (36 CFR 219.12(F)).
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c Net public benefits. (NPB) represent the overall value to the nation of all
outputs and positive effects (benefits), less all associated inputs and negative
effects (costs), whether the costs and benefits can be quantitatively valued or
not (36 CFR 219.3). Net public benefits include both priced outputs and
non-priced resource considerations, less all costs associated with managing the
area. As stated earlier, all priced outputs and all costs associated with
managing the Forest are included in the calculation of PNV. The net subjective
values of the non-priced outputs must be considered to arrive at the overall NPB
of an alternative. Some of the most important non-priced benefits were framed
by the issues, both programmatic and site specific, as identified through joint
discussions with environmental and industry representatives. Resolution of the
issues often results in a reduction of PNV, but reflects compromises that move
the proposal towards one which meets public approval rather than fostering
polarization .

. Table B-IV-4 Resource Benefit Values Used in the Benchmarks & Alternatives
in 1978 Dollars

RECREATION Benefit Value

c

Wilderness Recreation
Standard Maintenance Level

Dispersed Recreation
Semi-primitive non motorized
Semi-primitive motorized
Roaded natural/roaded
modified/rural

Developed Recreation
Developed
Skiing

RANGE
Domestic Livestock Grazing

WATER
Increased Water Yie~d

TIMBER

$7.50/RVD

. $ 9.00/RVD
$ 6.00/RVD

$ 6.50/RVD

$4.30/RVD
$21.60/RVD

$ 7.55/AUM

$24.60/Acre-Foot

Slope Class
Species o - 35 36 - 60 +60

Conifer $55. - $115. /MCF -$5. - $62./MCF -$213 - -$108/MCF
($14. - $29./MBF) (-$1.0 - $15.0/MBF) (-$50. - $-$26/MBF

Aspen $49./MCF -$29/MCF -$160/MCF

C ($12.25/MBF) (-$7.25/MBF) (-$40/MBF)
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Significant issues associated with the action under consideration included: (1) ~~
the issue of the effects of commercial timber harvest on roadless areas and
scenic quality, (2) the issue of below cost timber sales, also encompassing the
issues of financial and economic efficiency and cost reduction/revenue
enhancement efforts discussed further below, (3) the issue of the current amount
and distribution of old growth habitat -- particularly the need to protect
ponderosa pine and Douglas-fir/mixed conifer old growth habitat, (4) the
question of ecosystem diversity and the potential for timber harvest to cause
habitat fragmentation, (5) the-issue of timber industry dependence on National
Forest stumpage supplies, and the effect of the timber program on industry
employment, other local market area stumpage suppliers, and local communities.

We address how the alternatives respond to these issues in sections of Chapter
II titled "roadless areas", "visual quality", "wildlife", "vegetation", and
"socio/economic" and in Chapter II, in the sections entitled "Comparison of
Resource Programs" and "Major Tradeoffs Among Alternatives." Further
discussion of how the alternatives address qualitative issues is provided in
Chapter IV -- Environmental Consequences, under all major resource headings.

As reflected in the local "demand" analysis, the trend in demand for resources
and uses on the Forest generally appears to be similar to that identified for
the nation and region. The locally identified issues including those pertaining
to roadless areas, management of mature/old growth habitat, provision of raw
materials from the National Forest and protection and enhancement of the quality
of the environment, reflect many of the national and regional concerns. The
issues discussed in this supplemental EIS relate to the tradeoffs between timber
production and other resources.

We have developed a series of indicators to reflect the major issues that have
principal influence on the alternatives from the national, regional, and local
perspective. Each of these indicators is directly affected by the timber
management program. The issues and indicators of responsiveness include:

~

Issue

Economic

Timber

Transportation

Indicator

Timber program Present Net Value
Timber Benefit:cost ratio
Timber Revenue:cost ratio
Change in jobs (first decade)
Change in income (first decade)

Allowable sale quantity, MMBF/yr. (first decade)
Acres of lands suited for timber production
Suited lands (percent of total Forest acreage)

Miles local road construction/reconstruction (first
decade)
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Recreation

Unroaded Areas

Visual Resource

Vegetation

Wildlife

Roaded recreation use capacity
Unroaded recreation use capacity

Number of timber sales in unroaded areas (first
decade)
Total acres of roadless areas remaining undeveloped
(end of first decade)

Principal harvest method of alternative

Total acres of mature/old-growth habitat
Acres of ponderosa pine mature/old-growth habitat

Percent change in habitat capability for early, mid,
and late successional wildlife indicator species.
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V. - SOCIAL & ECONOMIC IMPACT ANALYSIS

Many communities and people in the Colorado area rely upon the Forest for their
economic, recreational, and social way-of-life. Many of the issues the Plan
amendment addresses, reflect the importance of the Forest to both local and
regional publics. Social and economic impact analysis evaluates the economic
and social consequences of implementing land management planning decisions.

Economic impact analysis evaluates the effect of management decisions on
employment, personal income, and local government revenues within an area
defined as the Forest's economic impact areas.

Social impact analysis is the process of assessing how Forest Service decisions
and policies affect human social life. Human social life is influenced by the
surrounding physical and biological environment. The effect is most evident in
rural areas where the variety and quality of available natural resources often
determines the chief socioeconomic livelihood.

The Forest is made up of one economic impact area which was identified in the
1983 Forest Plan. The counties included in the impact area are Archuleta,
Dolores, La Plata, Montezuma and San Juan.

Social Overview

(

Social impact analysis is the process of assessing how Forest Service decisions (.
and policies affect human social life. Human social life is influenced by
surrounding physical and biological environments. The effect is most evident
in rural areas where the variety and quality of available natural resources
often determines the chief means of socioeconomic livelihood and, therefore,
influence local preferences for the use of public lands. Proposed changes in
the availability or permitted uses of National Forest resources are of
importance to residents of affected communities, commercial users, and
recreationists. Other people, including many who seldom visit the Forest, also
have a strong interest in how forest resources are managed.

We developed the framework of the social analysis using the guidelines from FSH
1909.17 "Economic and Social Analysis." Essentially, the process consisted of
delineating and categorizing different Forest user groups within the local area
and surrounding regions that could be affected by land -management planning
decisions, and then identifying the effects which might result from the
implementation of each alternative.

Forest Influence Zone for Social Analysis

People and communities in the influence zone have different ties to the
Forest. The nature of the ties means the different aspects of the alternatives
displayed in the final SEIS could affect each community or interest group
somewhat differently. We divided the Forest influence zone into two sub-groups
for analyzing social effects. The sub-groups, described below, were identified
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by ties between the Forest and the users. One tie between Forest and users is
the Forest's contribution of raw material for industry and the jobs which the
industries provide. A second tie is the scenic and recreational environment
the Forest offers to recreationists and residents. Both user groups have clear
bonds with the Forest, and some overlap does exist.

Entities with Direct Economic Ties to the Forest

Local rural and industrial communities are closely tied to the Forest for
subsistence and are directly affected by what happens on the Forest. Obvious
links between the Forest and the communities are: water for agriculture;
forage for domestic livestock; and logs for harvesting, manufacturing, and
transportation businesses. The resources provide employment and revenue to the
communities. People living in the communities use fuelwood, fish, and game for
part of their subsistence.

Entities with Aesthetic and Recreation Ties to the Forest

The diverse recreation opportunities provided by the Forest is a major
attraction of the area. Recreation (often roaded and/or motorized) is an
important component of the lifestyle of one segment of the community. Another
segment views the Forest as a place to find solitude, and escape from the noise
and urgency of urban living.

While activities on the Forest do not directly impact the daily lives of people
in distant populous communities, management decisions on the Forest are likely
to be seen as symbolic of .broader issues. Responses to management decisions
may reflect the position of specific interest groups rather than the sentiment
of local residents who are directly affected by the issues.

In larger and more diverse communities, some conflicts over management of the
Forest can be absorbed without much disruption. While more sensitive issues
tend to pull people together wi thin the smaller communities, they tend to
polarize larger communities which have both economic and emotional ties to the
Forest.

Social Effects

The Forest Service plays an integral role in the social and economic
environment of the Forest vicinity. Accordingly, decisions which significantly
change Forest Service land use policies and/or resource output levels can
impact the social and economic structure of the communities. In order to
evaluate the potential consequences associated with the implementation of land
management planning decisions, we identified three categories of social effects
which could be directly linked to the alternatives. They are: (1) jobs and
lifestyles; (2) attitudes, beliefs, and values; and (3) social organizations.
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Jobs and Lifestyles

Management of the Forest has direct, indirect, and induced effects on many
different aspects of the employment base in the Forest vicinity. Management
also can have effects on people's lifestyles. Effects on jobs and lifestyles
are created by actions which (1) change employment opportunities, (2) change
the diversity of recreational opportunities, (3) change the freedom to use the
Forest for subsistence and recreation because of increased regulation and/or
resource conflicts, and (4) change the environmental qualities of the area.

Attitudes, Beliefs, and Values

Actions which change the attitudes, beliefs, and values people have about the
Forest are social effects. Attitudes, beliefs, and values include the
feelings, preferences, and expectations people have for the Forest, and the
management and use of particular areas. Attitudes, beliefs, and values of
different groups can conflict. One group wants to use the Forest's commodity
outputs while another group wants to enjoy the Forest's aesthetic qualities.
One group wants to preserve specific Forest sites in a natural state while
another group wants to develop the same areas for other uses.

(

Social Organization

Social organization is the structure of a society described in terms of roles, C·
relationships, norms, institutions, and infrastructure. Organization refers to
a community's capacity to define problems, including change, and resolve them
without major hardships or disruptions to component groups or institutions. It
includes the concepts of community stability and community cohesion. Both
concepts are related to the sense of belonging associated with mutual community
interests and goals. In a community where different groups have a high degree
of cohesion, a Forest Service action which is interpreted as being in favor of
one group may become the focus of a problem for both the community and result
in polarization. Forest Service decisions can either aggravate or help to
alleviate existing conflicts.

Social Impact Analysis

Once the economic impacts, framed in terms of jobs, personal income, and the
returns to government, were completed we identified the anticipated social
impacts resulting from implementation of each alternative. As described above
under the "Social Effects" section, some of the social impacts could be tied to
anticipated changes in the economic well-being of the 5 county area as
estimated by the Forest's IMPLAN model. However, not all of the social impacts
are directly linked to concerns about jobs and income. Some of the social
impacts revolve around the attitudes, beliefs, and values of different groups
of citizens who are influenced either directly or indirectly by Forest
management decisions. Sensitive issues regarding how the Forest should be
managed tend to polarize some groups against others as they attempt to
influence Forest Service decisions and policies.
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C' Findings From the Social Impact Analysis

Gradual changes to the social structure of a community are inevitable and are
usually a welcome part of the growth and development of any community. Drastic
rapid changes can be destructive to a community, and occur when rapid changes
to the local economy occur. Examples include the opening of a major mining
operation employing thousands of new workers, or the Western Colorado oil shale
boom & bust of the early 1980's. Drastic rapid changes either cause the
existing social infrastructure to be overwhelmed by a large influx of people
with different social values, or cause a large part of the existing social
infrastructure to disappear as a major way of life disappears from the
community.

None of the alternatives considered during the amendment process will cause
drastic rapid changes in the economic impact area as a whole. The most drastic
change would result from implementing Alternative H3, which would result in a
55 percent reduction in stumpage supply and greatest impact to the town of
Mancos. Given the size of the town and the percentage of townspeople employed
by wood products manufacturing, the impacts would be measurable. Employment
tied to recreational use on the Forest will be unaffected by the logging and
other vegetation management activities proposed in the alternatives.

c
With regard to other social impacts, different groups will be affected
differently depending on the nature of the alternative being considered. The
principal effects on the social environment are often related to the degree of
change from current or historic output levels and/or character of the Forest.
Alternatives proposing the largest changes appear to have the greater potential
impacts. Alternatives such as H1 and H6 tend to maintain the economic aspects
of the social structure in the area; patterns of work are supported or enhanced
by resource supplies provided by the Forest in these alternatives. Increased
supplies of timber in particular, generally means more, relatively higher
paying jobs. Individuals and communities more dependent upon the wood products
industry than others will benefit from the higher volumes offered. On the
other hand, alternatives that project reduced outputs of commodities such as
Alternatives H2 and H3 will tend to decrease livelihood based on traditional
Forest use, principally timber.

Other types of Forest Service decisions Can influence the social well-being of
Forest-dependent communities. Generally, individuals, groups, or communities
that view or use the Forest from an amenity standpoint are positively impacted
by amenity-oriented alternatives and negatively affected by alternatives with a
commodity emphasis. Leisure activities and jobs requiring a high degree of
natural settings or other amenity values are enhanced by alternatives featuring
these values. Recreation experiences featuring roaded and modified
environments will be enhanced more in the commodity alternatives.

The alternatives may also influence perceptions and expectations about the
Forest and forest management. Timber harvest activities are the principal
focal point. Alternatives that project increased timber outputs, tend to
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strengthen or reinforce expectations and views of those supporting the use of c-
forest resource and traditional economic values. Expectations and preferences ...
of others with aesthetic ~r recreational ties to the forest will tend to have
their views supported by alternatives featuring these values.

The implications apply to communities as to groups within the communities.
Community and group cohesion may be correlated to the degree of change proposed
in forest management. Decisions, regarding whether or not to develop roadless
areas for timber harvesting, and how much timber should be harvested at the
perceived expense of scenic quality, and other noncommodity types of resources,
will tend to polarize groups with different values and pull together groups
with common values. Different issues may change the composition of the groups.

To some degree, the various groups tied to the Forest are inherently at odds
due to their perspective on the Forest. However, almost all groups and
communities can adapt to slow changes in their environment. Rapid and dramatic
changes in the way the Forest is managed are likely to bring about some level
of social disruption and have greater potential for increased conflicts in
communities or groups. Alternatives that tend towards providing "a balanced
approach" on the issues (Le., more moderate changes) are expected to have
fewer potential conflicts and tend toward community cohesion.

A more detailed discussion of the effects of each alternative upon the social
components of the environment can be found in the section entitled "Economic
and Social Effects on Local Communities" in Chapter II, and in the Chapter IV,
section entitled "Social Effects".

The results of the social impact analysis are qualitative, rather than
quantitative. For each alternative, statements are made regarding how some
management decisions and output levels may affect community stability,
cohesion, and polarization. The analysis, in conjunction with the quantitative
economic impact analysis, provides a more complete socioeconomic impact
assessment with regard to the implementation of each alternative.

Economic Impact Analysis

Economic impact analysis relates to changes in employment and income due to
changes in the levels of vegetation management occurring on the Forest. Income
is of two types; income derived from labor or investments, and payments to
counties from 25% of all gross Forest receipts.

We used the IMPLAN model (Alward and others 1981) to perform the economic
impact analysis. IMPLAN is an input-output model which resides on the Univac
computer at Fort Collins Computer Center. The IMPLAN model will not be
discussed in detail. The reader is referred to the Implan Analysis Guide
(Alward eta!. 1981, 1985) and several other papers which describe the IMPLAN
system in detail. Input-output analysis is used to help evaluate the
employment and income impacts associated with each of the alternatives
considered in the Forest Plan amendment. The impacts were estimated for the
first decade based on the timber, recreation, range, and wildlife outputs for
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c each alternative. Differences between alternatives are the result of
differences in timber supply objectives and in Forest Service budget
requirements, since the other outputs remain unchanged. The results of the
analysis are not repeated here; the reader is referred to Chapter II - the
section entitled "Economic and Social Effects on local Communities". and to
Chapter IV, the section entitled "How the Alternatives Affect Employment and
Income. II

Payments from 25% of all Forest gross receipts were derived by estimating
future National Forest gross receipts from vegetation management.

Variable National Forest receipts consisted of estimated gross timber
receipts. Range receipts did not change by alternative, nor did receipts for
recreation, mineral leases, energy leases and special uses.

Returns to local governments are calculated as, 25 percent of the gross returns
to the U.S. Treasury. The 25 percent funds are paid to the State of Colorado
and are eventually passed on to local county governments based on the
percentage of each county within the proclaimed Forest.
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VI. - ANALYSIS PRIOR TO DEVELOPMENT OF ALTERNATIVES

INTRODUCTION

The discussion in this Section addresses Planning Action Four, the Supplemental
Analysis of the Management Situation (AMS).

The AMS (1981) and its supplement (S-AMS 1988) identified the ability of the
Forest to supply goods and services to society,· evaluated the economic and
financial efficiency of the Forest, and provided resource demand projections.

Benchmark analysis is an integral part of the AMS. The benchmarks help define
the maximum economic and biological resource production possibilities for the
Forest and the relationships between market and nonmarket goods and services.
Each benchmark was developed to meet regional and national direction, address a
specific issue, or to test the sensitivity of the analysis to changes in basic
assumptions.

(

With few exceptions, all
(MR's) of 36 CFR 219.27.
benchmark.

bencllmarks comply wi th the management requirements
Budgetary costs do not act as a constraint in any

For the Amendment we developed a series of required and optional benchmarks in
accordance with NFMA (36 CFR 219), Forest Service Direction (8/8/83; 1920 Land
& Resource Management Planning; Subject Procedural Direction Concerning C···
Crowell Ltr./Revision; To - Regional Foresters; From Gary E. Cargill Associate
Deputy Chief), and in response to local issues. Several analytical tools were
employed. We used the FORPLAN model to analyze the production capabilities,
tradeoffs, and relative efficiency of different ways of producing forage on big
game winter range, dispersed recreation, and timber. The RIS data base
provided spatial information on the location of the Forest's analysis areas.

Benchmark analyses are classified into three categories:

1. Analyses used
possibilities.

to estimate maximum resource production

2. Analyses used to determine the implications of legal and policy
constraints.

3. Analyses used to test the sensitivity of the forest management to
changes in basic assumptions, costs, or benefits.

DECISION SPACE

The analyses performed during the AMS help to define the "decision space"
within which the Forest can operate to address the planning issues and thereby
develop alternatives. The resulting benchmarks serve as reference points from
which the costs and effects of various objectives and constraints used in the
subsequent development of alternatives are evaluated.
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c We developed a number of benchmarks in order to help define the production
potentials and economic relationships of the market and nonmarket resources on
the Forest. Others were developed to test the sensitivity of the commercial
timber program to changing timber prices and changing timber demand.

KEY ASSUMPTIONS AND REQUIREMENTS FOR ALL BENCHMARKS

Prior to the development
for modeling purposes.
each major resource area

Demand

of each benchmark, we made a number of key assumptions
In the following sections, the assumptions used for
are explained.

c

c

The price of stumpage was assumed to vary inversely with quantity of stumpage
supplied (downward sloping demand schedule). The timber demand function is
described in Section XI of this appendix. We used demand cutoff points in
FORPLAN for dispersed recreation and livestock production. No cutoff was used
for augmented water yield because demand is considered to far exceed the supply
potential of the Forest.

Timber

Timber harvesting can only be considered on lands classified as tentatively
suited for timber production. The acreage of tentatively suited lands used in
FORPLAN amounts to 911,000 acres.

A perpetual timber harvest constraint guarantees sufficient standing volume
remains at the end of the planning horizon so the harvest pattern established
could continue into perpetuity.

A sustained-yield link constraint restricts total harvest volume. in the 15th
decade to be less than or equal to the long run sustained-yield.

Management requirements

Management requirements (MH's) are directed toward producing a viable level of
resources for both the short- and long-term. The requirements stem from the
National Forest Management Act as interpreted by the implementing regulations
(36 CFR 219.27). The subsections of 219.27 contain the basic direction for
MR's including the following categories:

1. Resource Protection
2. Vegetative Manipulation
3. Silvicultural Practices
4. Even-Aged Management
5. Riparian Areas
6. Soil and Water
7. Diversity
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All but a few MR "s are provided for in the Forest's Uniform Management (
Prescriptions through the standards and guidelines (see Forest Plan Chapter .
III). MR's analyzed in FORPLAN included:

Nondeclining Yield & Sustained-Yield Link - (36 CFR 219.16) The, Forest
sells timber based on a policy of nondeclining even-flow. The constraint in
the FORPLAN model is designed to ensure the harvest levels in each decade
are equal to or greater than the harvest in the previous decade. The
harvest level in the last decade of the planning horizon must be less than
or equal to the long run sustained-yield calculated for the alternative.

Ending Inventory Constraint - (36 CFR 219.16) The constraint attempts to
ensure the total inventory volume left at the conclusion of the harvest
scheduling planning horizon (150 years) is sufficient to maintain the
harvest pattern established for the given alternative.

Rotations at CMAI - (36 CFR 219.16) The constraint is intended to control
the minimum age at which a timber stand can be regenerated. The minimum is
determined by calculating the age at which the stand achieves 95 percent
culmination of mean annual increment of timber volume growth. The
constraint is applied through the individual prescription data as input to
the FORPLAN model.

Size of created openings and dispersion - (36 CFR 219.27 (b) & (d)) The
constraints insures individual cuts created by application of even-aged ~

silviculture shall conform to the Regional Guide direction on dispersion of ~
openings and maximum size limits for areas, to be cut in one harvest
operation.

The constraint helps limit the size of timber harvest units. The size of
an opening will not exceed 40 acres. Clearcuts larger than 40 acres can
occur with Regional Forester approval and 60 days public review (36 CFR
219.27 (d)).

The constraints were applied to all cover types when openings would be
created by commercial or non-commercial methods. The percentages are "less
than or equal to" constraints .. The model is limited to harvesting only a
portion of any vegetation type within a single decade. The portion is based
on the rate of growth of a given timber species, and the standards in the
Regional Guide page 4.

Wildlife and Fish (36 CFR 219.27 (a)) All indicator species were
evaluated 'for habitat requirements estimated to be necessary to maintain
populations. We modeled elk and deer habitat capacity in FORPLAN, and a
management requirement constraint was used to prevent overtreating ,big game
habitat. The constraint was applied so that the maximum amount of
vegetation that could be regenerated in oakbrush, pinyon-juniper, and
sagebrush would not exceed 25 percent of the analysis area in a given
decade. Forest Direction (Forest Plan Chapter III, page 1II-28) states
that no more than 25 percent of the browse stands within a 10 year period
should be altered.
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Diversity - (36 CFR 219.27 (a» An old growth constraint was applied to
maintain diversity. Forest Direction (See Forest Plan Chapter III page
III-II) is to maintain structural diversity with 5 percent or more of the
forested area in old growth condition.

Soil and Water - (36 CFR 219.27 (a» The timber harvest dispersion
constraints are used to prevent excessive sediment production.
Additionally, forest-wide soil and water standards and guidelines (Forest
Plan, Chapter III pages III-47 and 1II-72 ) give direction which ensures
the Forest will meet management requirements. The following summarizes key
standards and guidelines in riparian areas:

Maintain all riparian ecosystems in at least an upper mid-seral
successional stage based upon the R2 Riparian Ecosystem Rating System.

Provide mitigation measures necessary to prevent increased sediment
yields from exceeding "threshold limits" (as determined by the "state
of the art" HYSED model, or by actual measurements) identified for
each fourth-order watershed.

In the season of disturbance. reduce to natural rate any erosion due
to management activity. Reduce sediment yields within one year of the
activi ty. Accomplish reductions through mitigation measures such as
waterbarring and revegetation.

Supply &Eff'iciency Benchmarks

Benchmark levels reevaluated in the process of developing the Forest Plan
amendment were:

Financial Benchmark
Economic Benchmark
Maximum Timber
Maximum Dispersed Recreation
Maximum Wildlife Habitat Improvement
Current Management . . . . . . . . .

BM(2) BM(2A)
BM(3) BM(3A)
BM(4) BM(4A) BM(4B)
BM(6)
BM(9)
BM(l1)

c

Maximum Present Net Value Based on Established Market Price, BM(2). BM{2A)
(36 CFR 219.12{e){l)(iii){A» specifies the management direction that
maximizes the present net value of these outputs that have an established
market price.

Maximum Present Net Value Including Assigned Values, BM(3). BM{3A) (36 CFR
219.12(e){l){iii)(B» specifies the management direction that maximizes the
present net value of outputs that have either an established market price
or assigned monetary value.
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Maximum Resource Levels (36 CFR 219.12(e) (1) (ii)) estimate the maximum (~~
capabilities of the unit to provide a single resource emphasis level. The
identified ICO's will determine th need for particular benchmarks, except
for timber and range resource benchmarks which shall be estimated wherever
appropriate.

Variations on these basic benchmarks were analyzed to test the sensitivity of
results to alternative assumptions regarding future timber demand and the value
placed on augmented water yield.

BENCHMARK #2

Maximum Present Net Value - Market Prices Benchmark
(FEIS Benchmark No.2) - NDEF not applied

Purpose

This Benchmark estimates the maximum PNV that might be attained by valuing only
those outputs with established market prices. Its primary purpose is to serve
as a basis for comparison between benchmarks and alternatives as well as a
basis for determining the effects of various constraints on outputs and costs.
Non-declining even flow of timber output is not a policy constraint in this
analysis. The purpose of removing the non-declining flow constraint is to
investigate whether departure from non-declining flow will better meet multiple r-_
use objectives given the age class-acreage composition of the Forest, the "-
biological production functions of the various tree species, and associated
financial considerations.

Objective

Maximize present net value (PNV). Fifteen decades is the period over which
benefits and costs are valued and discounted.

Assumptions

All management requirements (MR's) for soil, water. fish. and wildlife must
be met.

Timber harvest is scheduled only on lands classified as tentatively
suitable for timber production.

Sufficient timber inventory must remain at the end of the modeling horizon
to sustain timber harvest at the LRSY level.

Regeneration cuts cannot be scheduled until stands have reached 95% of
culmination of mean annual increment.
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Regeneration harvests are dispersed to meet Regional guidelines for size
and separation of harvest units.

Between the draft and final SEIS we updated Benchmarks #2 and #3 SEIS after
updating revenue. benefit and cost information using data for the period 1987
to 1989. We found that the Benchmark #2 timber volume increased from 12 MMBF
to 17.3 MMBF per year for the first decade. but the 10 decade average yield was
virtually unchanged. The first decade timber yield for Benchmark #3 also
changed slightly from 33 MMBF to 30.6 MMBF per year.

Results and Comparison with FEIS Benchmark #2

The following Table gives a comparison of resource production levels and the
economic results of the revised Benchmark No. 2 and Benchmark No. 2 from the
FEIS (1983. Appendix G). These two benchmark estimates were constructed using
the same constraints and assumptions. though their cost and price information
differs due to the update of information for this Amendment.
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Note * Supply schedule resulting from simulation of the
demand scenario. Additional scenarios are
Supplement, Chapter II, and Appendix B.

conservative future
analyzed in this

** Table 0-6, FEIS Appendix 0, incorrectly displayed the unit of measure
for timber outputs as MCF; the units should have been expressed as
MMBF. The corrected timber outputs are displayed above.
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Purpose

This benchmark estimates the maximum net monetary value of priced market
resources (timber, developed recreation, and livestock outputs) and nonmarket
resources (dispersed recreation, wilderness, wildlife and fish, and water
outputs). It determines the most efficient mixture of market and non-market
resource uses on the Forest and the most efficient production schedule for
these resources.

This benchmark includes the basic prOV1Slons necessary to comply with current
legal requirements and policy guidelines. It serves therefore, as the basic
benchmark by which other benchmark and land management alternatives are
compared. It provides the output levels and effects associated with maximum
economic efficiency within the context of the aforementioned legal limits and
policies.

To provide a basis for comparison with the same benchmark in the FEIS,
non-declining even flow is not a policy constraint in this benchmark.

Objective

Maximize present net value (PNV). Fifteen decades is the period over which
benefits and costs are discounted.

Assumptions

All minimum management requirements (MMR's) for soil, water, fish, and
wildlife must be met.

Timber harvest is scheduled only on lands classified as tentatively
suitable for timber production.

Sufficient timber inventory must remain at the end of the modeling horizon
to sustain timber harvest at the LRSY level.

Regeneration harvests cannot be scheduled until stands have reached 95% of
culmination of mean annual increment.

Regeneration harvests are dispersed to meet Regional guidelines for size
and separation of harvest units.
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Results and Comparison with FEIS Benchmark #3 (~

The following Table compares resource production levels and the economic
results of the revised Benchmark No. 3 and Benchmark No. 3 as described in the
FEIS (1983. Appendix G).

Table B-VI-2 Comparison of Revised Benchmark No. 3 to Benchmark No.3.
FEIS. Appendix G

First Period - Average Annual Outputs

Benchmark
#3

Revised

Benchmark
#3

FEIS

Timber (Sawtimber only) (MMCF) 7·3 * 10.7 **
(equivalent MMBF) 30.6 43.0

Range (MAUM's) 145 174
Developed Recreation Use (MRVD's) 780 403
Dispersed Recreation Use (MRVD's) 1.080 1.220
Winter Sports (MRVD's) 293 302
Wilderness Use (MRVD's) 170 264
Increased Water Yield (M Acre-Feet) 4.500 2.502

Summary, 50 Years - Average Annual Outputs (-
,-

Timber (Sawtimber only) ( MMCF) 7·3 * 13.2 **
(equivalent MMBF) 30.6 52.8

Range (MAUM' s) 155 286
Developed Recreation Use (MRVD's) 1,125 760
Dispersed Recreation Use (MRVD's) 1.560 1.945
Winter Sports (MRVD's) 430 921
Wilderness Use (MRVD's) 245 570
Increased Water Yield (M Acre-Feet) 10.900 12.495

PRESENT NET VALUE (MM$) 273 338

Note * Supply schedule resulting from simulation of the
demand scenario. Additional scenarios are
Supplement. Chapter IV, and Appendix B.

conservative future
analyzed in this

** Table G-6. FEIS Appendix G, incorrectly displayed the unit of measure
for timber outputs as MCF; the units should have been expressed as
MMBF. The corrected timber outputs are displayed above.
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C' Maximum Timber Benchmarks

We developed four maximum timber benchmark levels under alternative assumptions
regarding periodic flow constraints and the period over which timber output is
maximized. The following is a brief description of each:

Benchmark 4 (1 Decade Maximization)

This revised Benchmark is comparable to the maximum timber Benchmark
in the 1983 FEIS. We revised this benchmark because we had
reevaluated and increased the size of the tentatively suitable timber
base in 1988. This factor, a change in tentatively suitable lands,
may affect the results of the maximum timber benchmark. Timber is
maximized for the first period subject to, at most, a 25 percent
variation in volume changes per decade thereafter. The second step of
this Benchmark analysis is to maximize present net value, (PNV) for 15
decades subject to timber production levels determined in the first
step. This same two step procedure - maximize output then maximize
PNV - is repeated for each of the timber maximization Benchmarks which
follow. The key element of this Benchmark is the one period timber
maximization which equates to the period over which the objective of
the timber Bencmark in the FEIS (1983) is maximized. Rhe management
requirements must be met.

c
Benchmark 4 (5 Decade Maximization)

This benchmark is identical to Benchmark 4 with the exception
timber output is maximized for five decades rather than one. The
decade maximization is established in the Chief's Guidelines
Implementation of Benchmark Analysis (1920' Ltr., 2/26/82).
management requirements must be met.

Benchmark 4 (15 Decade Maximization)

that
five
for
The

This Benchmark is identical to the previous two benchmarks, however,
here the period of timber maximization is extended to 15 periods.
This benchmark, and the one which follows, provides a more equitable
comparison to the Forest Plan alternatives by evaluating a maximum
sustainable level of output over a longer planning horizon.
Non-declining even flow is not a constraint in this Benchmark. The
management requirements must be met.

Benchmark 4A (15 Decade Maximization)

This Benchmark maximizes timber yield for fifteen decades subject to a
non-declining yield constraint. Management requirements must be met.

Benchmark 4B (15 Decade Maximization)

c
This Benchmark
non-declining
applied.

maximizes timber yield for fifteen decades subject to a
yield constraint. Management requirements are not
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To summarize, the objective function and constraints applicable to each Cvariation of the maximum timber Benchmark are as follows:

BM MARKET NON-MARKET MMR'S LRSY 95% SEQ U &L
# OBJECTIVE VALUES VALUES CONSTR. NDY EI CEILING CMAI BOUNDS

4 MAXTIM-l X X X X X

4 MAXTIM-5 X X X X X

4 MAXTIM-15 X X X X X

4A MAXTIM-15 X X X X X X X

4B MAXTIM-15 X X X X X X

Results

Table B-VI-4 compares the results of the one period maximization to the Maximum
Timber Benchmark results of the FEIS (1983).

Table B-VI-4 Comparison of Revised Benchmark #4 To Benchmark #4
FEIS, Appendix G

Benchmark
#4

Revised

Benchmark
#4

FEIS

c
First Period - Average Annual

Timber (Sawtimber only) (MMCF) 95. 56.
(equivalent MMBF) 407. 22l.

"-

BUDGET COST (M$) 23,000. 10,430.

Summary, 50 years - Average Annual
Timber (Sawtimber only) (MMCF) 37. 40.

(equivalent MMBF) 153. 157.

BUDGET COST (M$) 11,840. 11,700.

Note ** Due to the extent of information presented in FEIS, additional
comparisons were not possible.
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c For the five decade maximization, first period yield equals 128 MMBF/yr. and
yield over five decades also equals 128 MMBF/yr. The fifteen decade
maximization provide a more realistic view of maximum sustainable timber
yield. Under the 15 decade maximization, first period yield equals 80 MMBF/yr.
and the fifty year average totals 108 MMBF/yr. Average annual budget cost for
the Benchmark is 14 million dollars per year (expressed in 1978 constant
dollars) during the firs t decade, dropping to an average of 10.4 million
dollars per year over the first fifty years.

Benchmark #9 Maximum Wildlife Habitat

We reevaluated this -benchmark and compared it to the same Benchmark from the
FEIS (1983) with the following results:

Table B-VI-5 Maximum Winter Range Capacity (# of animals/year)

Revised Wtr. Rng Potential Wtr. Range Potential 1981 AMS
Period Elk Deer Elk Deer

1 13300 13000 13000 18000
2 16800 16900 13500 19000
3 17200 16100 14000 21000
4 18300 18700 15000 22000

C 5 18300 18700 17000 23000

Current Management Benchmark

Purpose

This benchmark portrays the no-action alternative. It represents full
implementation of the approved Land and Resource Management Plan (September,
1983), thereby specifying the management actions most likely to be implemented
and outputs most likely to be realized if current Plan direction were
followed. It also serves as a basis for comparison with alternative amendments
to the Forest Plan in the process of assessing whether a change in management
direction is warranted.

Constraints

c

Management area acreage allocations, and the schedule and mix of outputs of
goods and services provided for by the approved Forest Plan are required
goals and objectives of this Benchmark. Specific constraints related to
timber management included producing a set schedule of outputs within the
Plan's suitable timber base according to the mix of species and
silvicultural regeneration harvest methods specified by the Plan.
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Results

The Chapter II description of
levels, budget requirements
Benchmark.

Alternative H1 displays the resource production
and economic measures associated with this

(

We did not reevaluate some of the original benchmarks primarily because they
had no bearing on the amendment or because there was no change in data or
assumptions that would cause them to change. These benchmarks included the
Minimum Level Benchmark (Benchmark #1), Maximum Range Benchmark (Benchmark #5),
Maximum Developed Recreation Benchmark (Benchmark #7), Maximum Winter Sports
Level (Benchmark #8), Maximum Wilderness Level (Benchmark #9), and Maximum
Water Level (Benchmark #11).

ANALYSIS OF ASSUMPTIONS AND CONSTRAINTS USED IN BENCHMARKS

MANAGEMENT REQUIREMENTS

Introduction

The concept behind management requirements results from the agency's basic land
stewardship mission: the need to assure that National Forest management
activities protect soil, water, wildlife and other resources. Some management
requirements are a specific requirement of statute. For example, Section 6 (g)
of the National Forest Management Act contains a number of environmental
standards to be met in National Forest management activities. Other
requirements arise from the exercise of statutorial authorized discretion as
set forth in regulation. An example is 36 CFR 219.19, which requires
management of fish and wildlife habitat "to maintain viable populations of
existing native and desired non-native vertebrate species in the planning
area." Most requirements for integrating individual forest resource planning
into the Forest Plan are established in 36 CFR 219.14 through 219.26. The
specific management requirements to be met in accomplishing National Forest
goals and objectives, as set forth in 36 CFR 219.27, include requirements for:

a. Resource protection
b. Vegetative manipulation
c. Silvicultural practices
d. Even-aged management
e. Riparian areas
f. Soil and water
g. Diversity
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C In a letter dated February 26, 1982, the Chief, Forest Service, directed that
all forest planning benchmarks and alternatives comply with the management
requirements of applicable laws and regulations. The purpose was to ensure
that the potential to produce resources and resolve issues realistically
reflected the legal, nondiscretionary mandates that the Forest Service must
meet in implementing Forest Plans. The direction was also intended to avoid
evaluating potentials that could not actually be adapted because they violated
legal requirements with which the Forest Service must comply.

The management requirements discussed in the following section are those
requirements which (1) impose substantive standards (as opposed to procedural
considerations such as coordination requirements), (2) can be incorporated in
the benchmark and alternative analysis, and (3) have the potential to have some
impact on the analysis. They do not include all the requirements that the
Forest Service must meet in managing the National Forests, nor do they refer to
all substantive requirements which must be met. Rather they reflect those
substantive requirements which are important to reflect in the development of
benchmarks and alternatives.

Each of the MR standards were developed and applied in the planning process in
two important ways:

c

c

Identified in the Forest Standards and Guidelines which help set the
limits for conducting management activities to assure on-the-ground
compliance with MR's.

Incorporated into the analysis process through yield tables or
constraints in FORPLAN, which simulates on-the ground compliance with
the MR's and allows analysis of tradeoffs associated with the MR's.

The Forest standards and guidelines for assuring compliance with the MR's can
be found in Chapter III of the Forest Plan. We established these standards
during the period 1980 to 1982 in coordination with the State and other federal
agencies. They underwent extensive public review in 1982 following publication
of the draft Proposed Land and Resource Management Plan. Following public
review, we finalized the standards and published them as Forest Direction and
Management Area direction to guide implementation of the approved Forest Plan
(1983).

The opportunity costs of implementing standards to meet MH's are, for the most
part, a function of the level of timber harvest analyzed. Obviously, the
higher the harvest level, the higher the the potential for resource tradeoffs.
Opportunity costs are generally less severe, for example, if a Forest harvests
timber at a level well below resource potential. In contrast, where a National
Forest is operating at or near the maximum sustained yield level, the tradeoffs
involved in adhering to particular standard to meet a MR will be potentially
greater. The maximum allowable sale quantity (ASQ) for the approved San Juan
National Forest Plan (41 MMBF/yr., lst period) equals about 40-50 percent of
maximum resource potential. The analysis which follows focuses on describing
the opportunity costs expected within a range of timber outputs which may be
considered as potential outcomes of the amendment process (which this final
SEIS documents).
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The age class/acreage representation of timber on the Forest indicates a
predominantly mature forest. Over 75 percent of the acreage representation is
in the 80+ age groups, and over 50 percent in the 100+ age group. This
situation also has a bearing on the opportunity costs of meeting the standards
adapted to address MR's, in particular those related to wildlife.

A number of standards pertinent to the MR's will be referenced or repeated in
various subsections which follow. The method by which specific MR' s were
incorporated in the analysis process and the financial, economic and biological
consequences of meeting their intent is discussed below.

As previously noted, we updated Benchmarks #2 and #3 for the final SEIS after
updating revenue, benefit and cost information used in the FORPLAN model. The
results in Table B-VI-6, and the following discussion, reflect the analysis
conducted for the draft SEIS, but not updated. They are displayed in the final
SEIS to illustrate the relative effect of the nondeclining even-flow constraint
on PNV and timber volume yields. We do not believe the following results and
conclusions would change measurably if were to update the analysis in light of
the minor adjustments made to price and cost information between the draft and
final SEIS.

Legal and policy constraints analyzed

TIMBER

c

a. Nondeclining even-flow (policy). -- For the base sale schedules of
alternatives, the planned sale for any future decade shall be equal
to, or greater than, the planned sale for the preceding decade,
provided the planned sale is not greater than the long-term
sustained-yield capacity .... (36 CFR 219.16(a)(1».

We analyzed the opportunity cost of imposing the nondeclining even-flow
constraint by assessing it's affect on Benchmarks #2, #3 and #4. For each of
these three benchmarks, we relaxed the nondeclining even flow constraint and
allowed periodic harvest to fluctuate by +/- 50 percent. We then compared the
results of these benchmarks to Benchmarks 2A, 3A, and 4A, each of which was
simulated with the nondeclining even-flow constraint imposed. The results
documented in the draft SEIS are on Table B-VI-6.

Result: The nondeclining even flow constraint reduced the PNV of Benchmarks #2A
and 3A by less than 2/10 of one percent. The objective of Benchmark #4 was
maximization of resource potential, thus comparison of the change in PNV with
and without the non-declining even flow constraint is not valid. The Benchmark
#4 results depict the constraints effect on biological potential of the Forest
to produce timber.
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We addressed this requirement by developing yield tables based on a range of
management intensities and making them available options in the FORPLAN model
to meet benchmark and alternative requirements. Utilization standards were
incorporated in the empirical yield tables and are displayed in the Rocky
Mountain Regional Guide (1983), Table 3-14, pg. 3-22.

c

b. Management intensities and utilization standards (policy)
management intensities and utilization standards consistent
of the current RPA Program and Regional Guide.
219.16(a)(2)(iii».

-- Assume
with those

(36 CFR

c

The opportunity cost, in financial terms, of adapting a given management
intensity can be compared at the individual stand level or on a forestwide
basis. At the stand level we estimated tradeoffs by comparing the present net
value (PNV) of a range of management intensities applied to individual stands.
The Stage II financial analysis, Appendix B of the Supplementary AMS and
summarized in Section X of this Appendix, displays the financial results of
applying alternative silvicultural regimes to a set of stands representing a
comprehensive cross section of forest conditions on the San Juan National
Forest. Results of the Stage II analysis suggest that extensive management
regimes coupled with silvicultural regeneration harvest methods that provide a
high probability of achieving natural regeneration success are financially
preferable to intensive management regimes , Le., they display the highest
PNV's.

The tradeoffs and opportunity costs of adapting alternative intensities of
management to fulfill Forest Plan objectives can also be analyzed from a
forestwide perspective. Tradeoffs are, in part, determined by harvest
objectives; that is, they vary as a function of output. Specifying an economic
objective function (maximize PNV) theoretically should result in the FORPLAN
linear program choosing the most efficient mix of management areas and
management intensities which simultaneously meet a set harvest objective.
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To illustrate, in principle, the tradeoffs involved with adapting a particular c-~
level of management intensity in lieu of another, a previously analyzed
Benchmark harvest level (Benchmark 3A) can be simulated unconstrained, and then
again at the highest level of management intensity available in the FORPLAN
model. At question in the analysis would be how much is extensive
management of a timber base of size X financially preferable to intensive
management of a potentially smaller timber base required to meet the same
timber harvest objective? The objective of the intensive management simulation
would be first to minimize the size of the suitable timber base, subject to the
Benchmark #3 timber output level, then to maximize the PNV of the solution
obtained in step 1. This analysis was not carried out, though the results can
be predicted. Adopting intensive management regimes in lieu of those selected
for Benchmark #3 would reduce PNV. The PNV reduction would be small relative
to the total PNV of the alternatives given the volume and acres involved and
the differences in per acre PNV between various levels of management intensity
applied to individual stands.

c. Minimum rotation length, 95% CMAI. (policy) Even aged stands
scheduled to be harvested during the planning period will generally
have reached the culmination of mean annual increment (CMAI) of growth
(36 CFR 219.16(a) (2) (iii)

In addressing this standard, the following statistics representing the
inventoried age of the Forest's timber base and the minimum rotation ages for
the Forest's representative commercial tree species are presented: ~_

age class % acres aggregate age classes

0 - 20 5.5%
21 - 40 2.2% a - 60 9.3%
41 - 60 1.7%
61 - 80 18.2%
81 - 100 24.4% 61 - 100 42.6%

101 - 120 18.1%
121+ 30.0% 100+ 51.9%

Source: USDA Forest Service, Region 2, Inventory of the San Juan
NF, Book 1 - Forest Totals by Forest Type and Stand Size ....
(1988)

And the minimum rotation ages by species or cover type from Forest Direction
(pg. 111-37, Forest Plan) for the San Juan NF are:

species, cover type
Aspen
Spruce Fir Type
Doug Fir/MC
Other

age
75 yrs.

100 yrs.
100 yrs.
100 yrs.

(note: mlnlmum firs t stand entry age for shel terwood harves t is "-
generally lower) ~~
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For the purposes of modeling the alternatives, the 95% CMAI rotation
requirement was accomplished in FORPLAN by not making the analysis areas
available for harvest until they reached CMAI. This requirement is implemented
during project planning and analysis by assuring that stands have met the
standard before considering them for treatment. We did not attempt to quantify
the opportunity cost of adhering to this requirement because we believe
relaxing the requirement would impart minimal change in the measured resource
potential of the Forest, and no change in the Benchmark #2 or #3 results. The
rationale for this determination is based on the age structure of the
tentatively suitable timber lands. Greater than 60 percent of the acres
comprising the tentatively suitable timber base have reached CMAI. Under a
nondeclining even-flow constraint and an objective of maximizing timber
resource outputs, it would take approximately five decades to harvest the
acreage which has currently reached or surpassed CMAI, at which time a large
percentage of the remaining acreage will then have reached CMAI and be
available for harvest. Further, at harvest levels more in line with the
approved Forest Plan, or lower, it would take commensurably longer to harvest
the pool of acreage which is currently at or beyond biological maturity (CMAI).

d. Ending inventory constraint. (policy) -- Provide, for each sale
schedule, for a forest structure that will enable perpetual timber
harvest which meets the principle of sustained-yield and multiple use
objectives of the alternative. (36 CFR 219.16{a){2){iv).

This requirement is imposed on harvest to insure that the Forest structure has
sufficient volume at the end of the planning horizon to sustain into perpetuity
timber harvest levels at the long-term sustained yield capacity calculated for
each alternative.

-,
We relaxed this requirement was relaxed in Benchmark 4B, although the singular
effect of relaxing the constraint may have been clouded by the fact that
harvest dispersion constraints were simultaneously removed from the same
Benchmark. We determined the change in biological harvest potential achieved
over 15 decades by relaxing the constraints by comparing Benchmark 4A
(constraints imposed) to Benchmark 4B (constraint relaxed). The results were
as follows:

Table B-VI-7 Effect of Ending Inventory Constraint on Benchmark #4

Period
Benchmark 1 2 3 4 5 LRSY PNV

(MMBF/yr) (MMBF/yr) (MM$)
Benchmark 4A 80 111 113 110 110 155 204.
Benchmark 4B 113 111 114 111 118 169 148.
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We also investigated the effect of the ending inventory constraint at lower
harvest levels. The ending inventory constraint is not binding on the results
of Benchmarks #2 or #3, the financial and economic Benchmarks, respectively.
This implies that there is no opportunity cost associated with the constraint
at a level of timber harvest in the 25 MMBF/yr. range. Similarly; the
constraint should not be binding on the range of harvest options evaluated as
potential amendments to the Forest Plan. These harvest levels are in the range
of 15 to 40 percent of total first decade Forest resource potential.

e. Restocking of cutover lands (legal). -- When trees are cut to achieve
timber production objectives, the cuttings shall be made in such a way
as to assure that the technology and knowledge exists to adequately
restock the lands within 5 years after final harvest.

Each silvicultural method when applied to a particular species or cover type
carries a unique probability of achieving natural regeneration success. For
example, the probability of regenerating aspen following clearcutting within
the time standard is very high. The opposite is true however if spruce-fir is
clearcut. Where the probability of achieving the regeneration standard is
low, planting or seeding are alternative options, but at a cost. There is
little in the way of latitude to meeting the requirement by changing the
standard. The discussion which follows therefore describes the relative
efficiency of alternative silvicultural methods in meeting the standard. For
the purposes of illustration, the manner in which financial efficiency would
change if the standard was dropped in its entirety is also described.

Planting and natural regeneration are both management options in the FORPLAN
model. Each individual management prescription in which timber harvest is an
option reflects the sequence of activities and associated costs deemed necessary
to meet this standard. Costs vary by management prescription. To approximate
the opportunity cost of meeting the restocking standard, individual stand PNV's
were examined first with and'without the standard applied. The results of the
financial 'analysis of alternative silvicultural regimes applied to
representative stands is documented in Appendix B (Stage II Financial Analysis)
of the supplementary AMS (1988) and is summarized in Section X of this
Appendix. The financial analysis of each 'silvicultural regime was broken into
two component parts, estimating first the present net value (PNV) of harvesting
the existing stand only, then estimating the combined PNV and soil expectation
value (SEV) of harvesting the existing and replacement stand. These two
approaches to stand financial analysis yield widely differing results. The
second analytical methodology recognizes explicitly that existing stand
management decisions directly affect the probability of natural regeneration
success and thus the financial efficiency of the replacement stand. For a
number of tree species comprising the majority of the forested acreage on the
San Juan National Forest, explicitly recognizing stand replacement costs as part
of a continuous stream of benefits and costs favors regeneration harvest methods
which maximize the probability of natural regeneration success rather than
methods which maximize financial return to the existing stand only. The Stage
II financial analysis shows on an individual stand basis how PNV changes when
the regeneration requirement is applied or removed.
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An illustrative example is representative stand # 1 from the Stage II financial
analysis (spruce fir, 80-120 basal area, 120 years old, slope <30%). The Stand
(Appendix B, SAMS Table 4.2) displays a maximum PNV of $12./acre as a result of
clearcutting in period 4. However, when planting costs are considered as an
integral cost against the replacement stand (Appendix B, Table '4.3), the same
silvicultural regime yields a PNV of -$43./acre. The opportunity cost of
meeting the five year regeneration requirement is thus ($12. (-$43.»
$55./acre. If the same stand is clearcut in the first period, ,the opportunity
cost increases to $180./acre. Conversely, the opportunity cost of meeting the
requirement is less if the stand is shelterwood harvested. The results given in
Tables 4.4 and 4.5, Appendix B of the S-AMS, shows the opportunity cost of
meeting the regeneration requirement for each representative stand in the Stage
II analysis. The comparison also'shows how the regeneration requirement plays a
large part in determining the types of silvicultural methods that are most
financially efficient.

f. Harvesting on unsuitable lands (legal)
lands classified as not suited for
exceptions). (36 CFR 219.14(a)(1».

-- No harvesting shall occur on
timber production (with some

c

l

Timber harvesting is not an available option on lands which fail to meet the
criteria f~uitability (see timberland sUitability analysis, Section II of
this Appenaix). During the process of identifying lands capable, available, and
tentatively suitable for timber production, we classified a total of 293,669
acres as unsuitable either because they're occupied by noncommercial tree
species (e.g., pinyon pine, juniper, oak, cottonwood; 172,450 acres), or not
capable of meeting the five year restocking requirement (121,000 acres). We did
not analyze the opportunity cost of adhering to the legal requirement of
prohibiting scheduled harvest on unsuitable lands, though a rough approximation
is possible. By including the 121,000 acres of lands classified as unsuitable
due to restocking problems in the pool of available timberland, total biological
potential of the Forest on a sustained yield basis would roughly increase by
about 5 percent. This approximation is based on the proportion of total
inventory volume which is on the 121,000 unsuitable acres. Financial pr
economic returns on these lands, which are almost exclusively ponderosa pine on
steep slopes, would be negative because of low per acre, volumes and high logging
costs. Therefore in financial terms there would be no opportunity cost
resulting from their exclusion from the tentatively suited timberlands.

Moreover, because the range of sustainable volume analyzed in the alternatives
is far below total resource potential, the opportunity cost of adhering to this
requirement is of no consequence considering that there is an ample pool of
acreage available to support an allowable sale quantity arrived at through the
amendment process.
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g. Size and dispersion of created openings. (legal). -- The National
Forest Management Act requires that: .•• cuts designed to regenerate an
even-aged stand of timber will be used as a cutting method on National
Forest lands only where ••. there are established (according to
geographic area, forest types, or other suitable classifications) the
maximum size limits for areas to be cut in one harvest operation,
including provision to exceed the established limits after appropriate
public notice and review..... (Sec. 6(g) (3) (F) (iv)). The NFMA
implementing regulations further direct that •.. When openings are
created by the application of even-aged silviculture, individual cuts
shall conform to the Regional Guide direction of dispersion of openings
and maximum size limits for areas to be cut in one harvest operation.
(36 CFR 219.27(d)).

c

The Rocky Mtn. Regional Guide (1983 and amendment reissued in draft 1990)
restricts the maximum size of openings created by even-aged management to 40
acres in size (with exceptions). An economic analysis of alternatives to the 40
acre standard is given in Appendix F of the 1983 Regional Guide. In addition,
guidelines for dispersion of cuts and the definition of created openings are
listed on pgs. 3-20 and 3-21 of the Regional Guide.

The dispersion requirements are addressed by applying dispersion factors to the
FORPLAN model. The factors are intended to represent the percentage of lands
that can be assigned to a regeneration timber harvest prescription in a single
FORPLAN period. The factors are applied to individual timber species, clearcut
and shelterwood harvest individually, and in combination, and to the the highest (
level of geographic resolution available in the model.

We analyzed the tradeoffs and opportunity costs of adhering to the dispersion
constraints by simulating Benchmark #4A and Benchmark #4B with and without the
constraints applied. This analysis would determine if the constraints affected
maximum biological potential. We also assessed whether the constraints were
binding on the Benchmark #2 and #3 solutions, to determine the financial and
economic implications of the constraints at a lower harvest level approximating
the levels addressed in the amendment alternatives. (Note: This tradeoff
analysis was conducted for the draft SEIS and we have since updated benchmarks
#2A and #3A. The results here serve to portray the relative effects of the
constraints.) The results follow.

We applied the dispersion constraints for a maximum of eight time periods,
resulting in a total of 485 possible constraints. In total two constraints were
binding on the Benchmark #3A solution. The first binding constraint was an
upper limit reached on clearcutting spruce-fir in period 2, the second limited
clearcutting Douglas-fir in period 8. In both cases the shadow price associated
with the binding constraints was relatively small indicating that their removal
would not significantly impact PNV or the overall harvest schedule chosen in the
Benchmark #3A simulation. All dispersion constraints were non-binding in the
Benchmark #2A simulation.

(
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c- Table B-VI-8 Effects of Harvest Disper'sion Constraints on Selected Benchmarks

13. 15. 16. 16. 16. 19. 57.
(constraints non-binding all periods)

Benchmark

(financial benchmarks)
Benchmark 2A (NDEF)

1
Period

2 3 4
(MMBF/yr)

Ave.
5 10 dec.

(MMBF/yr)
LTSY

(MMBF/yr)
PNV

(MM$)

184.8

(economic benchmarks)
Benchmark 3A (NDEF)

(two
25. 25. 25. 25. 25. 25. 69. 329.0

constraints binding periods 2 and 9 of 485 possible)

(res. potential
Benchmark 4A
Benchmark 4B

benchmarks)
80.

113.
111. 113. 110. 110.
111. 114. 111. 118.

155.
169.

204.
148.

c
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Dispersion constraints more significantly affected maximum resource potential as
indicated by timber output comparisons for Benchmark #4A and Benchmark #4B. The
constraints reduced first period resource potential by 29 percent (80 MMBF/yr vs
113 MMBF/yr), and reduced resource potential over a 10 decade simulation period
by approximately seven percent.

FISH AND WILDLIFE

a. Habitat requirements. (legal) -- Fish and wildlife habitats shall be
managed to maintain viable populations of existing native and desired
nonactive vertebrate species in the planning area .•••. In or'der to
insur'e that viable populations will be maintained, habitat must be
provided to support, at least, a minimum number of reproductive
individuals and that habitat must be well distributed so that those
individuals can interact with others in the planning area. (36 CFR
219.19).

Developing standards to meet wildlife MR involved identifying management
indicator species that would be the focus of management and monitoring, as a way
of addressing the viability of these species and the species they represent.
Protection and management' of indicator species is based upon the habitat
reqUirements of the species. A brief description of the management indicator
species .and criteria for their selection, the process used to identify their
habitat requirements, and the type(s} of inventory conducted to determine
existing and potential habitat capacity for each management indicator species
follows.
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The criteria for selecting management indicator species included either ~~
one or a combination of the following: (1) public issues or management
concerns expressed concerning certain species or groups of species; (2)
the species is endangered or threatened, either nationally or State of
Colorado; (3) the species is of economic importance; (4) the species
has limited or special habitat requirements that may be significantly
influenced by management practices resulting from land use allocation;
and/or (5) species represents the habitat requirements for a larger
group of species. The following is the final list of 21 indicator
species chosen and a brief statement of rationale for their selection:

Group A - Early Succession

Elk - Economically important and public issue
Mule Deer - Economically important and public issue
Black Bear - Economically important and represents a large group of
species
Merriams's Turkey - Limited habitat on SJNF that will readily
moni tor change
Sharp-tailed Grouse - Very limited habitat on SJNF.
Green-tailed Towhee - Unique habitat that can be monitored.
Deer Mouse - Unique habitat and represents a large group of species
Rocky Mtn. Bighorn Sheep - unique and 'limited habitat, economically
important and habitat can be monitored.

Group B - Late Succession

Black Bear - Economically important and represents a large group of
species

·Martin ~ Unique habitat that can be easily monitored.
Albert's Squirrel - Unique habitat that can easily be monitored.
Snowshoe Hare - Unique habitat and environmentally sensitive.
Hairy Woodpecker - Unique habitat that can be monitored •

. Ruby Crowned Kinglet - Represents a large group of species.

Group C - Unique or special habitat. requirements.

Peregrine Falcon - Endangered and environmentally sensitive.
Bald Eagle - Threatened and environmentally sensitive.
White-tailed Ptarmigan - Unique habitat that. can be monitored.
Mallard Duck - Economically important and wetland habitat indicator.
River Otter .-.Endangered on Colorado State list.
Mountain Bluebird - Unique habitat that can be monitored
Cutthroat .trout - Most restrictive habitat requirement of the
Salmonidae.
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Group D -Other

Golden-crowned kinglet - - Spruce fir habitat
Brown Creeper
Hermet Thrush
Olive sided Flycatcher
Pine Grosbeak
Red brested Nuthatch
Boreal Owl

Pygmy Nuthatch Ponderosa pinel Douglas-fir
Olive sided Flycatcher
Black headed Grosbeak
Summer/Western Tanager
Solitary Vireo
Grace's Warbler
Hammonds Flycatcher
Flammulated Owl

Purple Martin -- Aspen
Warbling Vireo

Grace's Warbler Oak/Pinyon-Juniper
Black-throated Warbler
Orange-crowned Warbler
Virginia Warbler

Northern Goshawk Widespread

c

A· comprehensive discussion of the process used to select management indicator
species is included in Planning Action #2 - Planning Criteria for the Forest
Plan (1981), pgs. M24 - M27.}

Present population estimates and proposed population goals (1984) were
established for each of the indicator species and compared to habitat
capability. Areas in which habitat may be deficient were then identified and
included the following:

1. Areas having only seasonal water. Impacts Deer, turkey, small and
nongame species

2. Areas lacking snags. Impacts raptors and cavity nestors.

3. Areas lacking adequate winter forage. Impacts elk and deer.
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Identification of these deficiencies lead to prioritizing water development
projects, incorporating snag management requirements into Forest Direction
(Plan, pg. 111-11) and management area direction, and to priority consideration
of projects to maintain and enhance winter range carrying capacity. The habitat
inventory did not, overall, reveah habitats which were limiting to the
maintenance of viable populations of i~icator species. Localized deficiencies
could exist, but constraints constructed to address them would be of no
consequence to a forestwide analysis of benchmarks or potential amendments to
the Forest Plan. These very localized, site specific limitations continue to be
addressed through project level analysis and vegetation management practices
designed to maintain or enhance wildlife· habitat within the guidelines of
management area direction.

The Forest Plan adapted a number of standards from the Regional Guide to address
the viability of species dependent on early or late successional habitats.
These standards require maintenance of a minimum of 5 percent old growth and
vegetation in grass/forb stage on forested areas in each management unit (Forest
Plan, pg. 111-11), for maintenance or establishment of a minimum of 20 percent
of the forested areas within a unit to provide vertical diversity (Forest Plan,
pg. 111-11), and for the maintenance of snags (Forest Plan, pg. 111-11). Other
standards and guidelines for wildlife habitat improvement provide requirements
for maintaining deer and elk hiding cover and edge contrast (Forest Plan, pg.
III-27). In addition, harvest dispersion constraints and limitations on the
size of created openings, discussed above, serve to maintain and enhance
wildlife habitat by providing for a mosaic of stand successional stages, hiding
cover, and edge contrast.

We incorporated these standards, to the extent possible, in the FORPLAN analysis
either as (1) minimum or maximum constraints on the inventory of acres in
selected age classes (old growth and openings), (2) as limitations on the amount
of each tree species or cover type on broadly defined areas of the Forest that
could be harvested in a specified time period (dispersion), and (3) as minimum
proportions of silvicultural systems designed to maintain or promote an
uneven-aged stand structure applied to the total acreage harvested (vertical
diversity). As a qualifier, FORPLAN was not configured on the San Juan National
Forest. to simulate the Forest at a level of detail approximating the diversity
unit. Therefore, localized habitat deficiencies could be masked by the
aggregate level of FORPLAN resolution. To address site specific impacts we used
the R2-HABCAP model to analyze each of the diversity units in which timber
management activities are planned over the next seven yearS. The results of the
analysis are summarized in the section entitled "Environmental Consequences of
the Alternatives on Wildlife" in Chapter IV, and presented for' each DU in
Appendix E. In addition, localized wildlife habitat needs continue to be
addressed through Forest Plan monitoring diversity unit analysis at the project
level.

The wildlife habitat constraints, in aggregate, reduced timber output for the
maximum timber benchmark (BM4A) by 33 MMBF/yr. for the first period, and by an
average of 8 MMBF/yr. over the first ten decades. The constraints were not
binding on the Benchmark #2A and two of 485 possible constraints were binding on
Benchmark #3A.
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c The analysis of winter range carrying capacity, an identified limiting habitat,
involved developing a FORPLAN component that simulates vegetation succession and
resulting deer and elk carrying capacity of winter range, and the capacity
change resulting from a range of alternative treatment options (including no
treatment). Treatment options are a function of cover type, (e.g., coniferous
timber species, aspen, woodland species, grass/forb) and include:

1. - Commercial timber harvest

2. - Non-commercial treatment options
Fall timber and leave
Fall timber and burn
Thin timber
Roller Chop Brush species
Prescribed burn brush species
Prescribed burn browse/grass/forb
Prescribed burn and seed

Left untreated, We predict big game winter range capacity to decrease by
approximately 35 percent over the 50 year planning period, though the resulting
capacity estimates totalling 7,500 elk and 6,500 deer would still be sufficient
to maintain viable populations of both wildlife species. Therefore, maintenance
of winter range carrying capacity was not an MR constraint in the Benchmark
analysis. The winter range component of the FORPLAN model was constructed,
though, with the intent of examining cost-efficient strategies for maintaining
or increasing capacity as may be dictated by the objectives of the Forest Plan.

SOIL, WATER, AND RIPARIAN

Because of their commonalty and the overlap in many of the standards adapted to
assure compliance wi th these MR' s , they are analyzed and discussed
simultaneously.

a. Soil and water. -- All management prescriptions shall conserve soil
and water resources and not allow significant or permanent impairment
of the productivity of the land. (36 CFR 219.27(a)(1))

b. Water guali ty • -- Fores t planning shall provide for compliance wi th
the requirements of the Clean Water Act, the Safe Drinking Water Act,
and all substantive and procedural requirements of federal state and
local governmental bodies with respect to the provisions of public
water systems and the disposal of waste water. (36 CFR 219.23(d))
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c. Riparian areas. Special attention shall be given to land and
vegetation for approximately 100 feet from the edges of all perennial
streams, lakes, and other bodies of water. This area shall correspond
to at least the recognizable area dominated by the riparian
vegetation. No management practices causing detrimental changes in
water temperature or chemical composition, blockages of water courses,
or deposits of sediment shall be' permitted within these areas which
seriously and adversely affect water conditions or fish habitat. (36
CFR 219.27{e)}

c

MR's for water quality and riparian areas are based upon previously existing
requirements, not new requirements resulting from the National Forest Management
Act. Consequently, interpretations and processes for meeting requirements were
already firmly established and being met on the ground. In addition, standards
adapted for compliance with requirements is in large part a result of
cooperation with the State.

The water quality MR is based upon Section 219.13{d} of the NFMA Regulations
{formalizing existing policy} requiring the Forest Service to comply with all
requirements of the Clean Water Act. Forest Direction {Plan, pg. III-47}
requires that water quality be maintained or improved to meet State water
quality standards.

The riparian area MR is based on 36 CFR 219.27{e). Section 219.23 of the NFMA
regulations and the requirement that the Forest Service comply with the Clean C'
Water Act {33 U.S.C. 1251 et seq.} also serve the basis for meeting the MR for -
protection for Riparian areas. The Regional Guide addresses the riparian MR by
establishing the goal to "Manage riparian areas to reach the latest seral
ecological stage possible wi thin the planning area". More specifically,
proposed Regional standards provide for maintaining all riparian ecosystems in
at least a high seral condition rating (R-2 Riparian Ecosystem Scorecard System
in accordance with FSH 2209.21).

Forest Standards and guidelines established to ensure compliance with MR's for
soil, water and riparian areas are described in Forest Direction {Plan pgs.
111-46 to III-48,and 111-72 to III-75}, and in Management Area Direction (e.g.,
pg. III-191). We manage the 'component ecosystems of riparian areas as an
integrated unit according to Management Prescription 9A {emphasis on riparian
management}. The prescription incorporates comprehensive standards and
guidelines for management of riparian areas, a few of which are listed here for
the purpose of illustration:

Diversity manage for natural succession unless specific vegetation
treatment is necessary to meet other resource objectives or for insect and
disease control. (Plan, pg III-251).

Wildlife habitat improvement and maintenance Manage riparian areas to
reach the latest seral stage possible within the stated objectives. (Plan,
pg. III-254).

c
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Silvicultural prescriptions - (1lc Manage forest cover types to perpetuate
tree cover and provide healthy stands, high water quality and wildlife and
fish habitat. (2) (where harvest occurs) •• Manage forest cover types using
the following harvest methods: clearcut in aspen, and selection (Group or
Single tree) in all.other cover types. (3) Timber will be available on a
low yield basis, although sustained non-declining timber yield is not
planned .•••Timber production will not be considered a primary management
objective in riparian areas. (Plan, pgs 111-256, III-257)

Water resource improvement and maintenance - Maintain sediment yield within
threshold limits. The effects on water and sediment yields from vegetation
manipulation and road construction projects will be determined through the
use of appropriate modeling and/or quantification procedures to determine
sediment yield threshold limits and water yield increase potentials. (Plan,
pg. III-259)

Water Quality Analysis -- we conducted a sediment and water yield analysis using
the Hysed program (Silvey and Rosgen, 1980, "Hysed, A Water Resource Analysis
Model for Forest Land Use Planning") to indicate watershed areas where
activities may be producing more sediment than acceptable limits. In 1981 three
watersheds (5th order) were indicated by the analysis to be producing mope
sediment than threshold limits (due to .extensive clearcuts and road
construction). In each of the three watersheds, further vegetation treatment or
road construction was prohibited for a minimum of 10 years at which time ongoing
monitoring would indicate the degree of watershed recovery and any change in
management options. Alternative meavs of achieving the soil and water MR's, for
the purpose of enabling continued harvest in watersheds exceeding sedimentation
limits, were not investigated.

Riparian Analysis -- Standards for'meeting the riparian MR'S are incorporated
in Forest Direction and in Prescription 9A Riparian area management
direction. Meeting the MR'S embedded within the prescription would not, in the
Forest's judgement, result in any measurable opportunity cost in terms of a
reduction in present net value. The rationale for this determination rests (1)
with the relatively small number of potentially impacted acres, and (2), with
marginal differences in PNV (on a per acre basis) between the selection ha~vest
method required of Prescription 9A and alternative harvest methods applied to
the spruce fir and Douglas fir/mixed conifer cover types.

Timber Demand (Price) Sensitivity

The timber price sensitivity analysis applies to both the financial analysis of
representative forest stands (Stage II Financial Analysis) and to the benchmarks
and timber management alternatives. Changes in the real price of stumpage arise
from the market forces of supply and demand. This section analyzes alternative
scenarios regarding future stumpage demand, and thus price, in relation to the
benchmarks. We also test the future stumpage demand assumptions against
Alternative H5. Alternative H5 represents the current level of supply and
demand and thus provides the basis for measuring changes for current equilibrium
conditions. Lastly, we analyze alternative assumptions regarding the future
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price of stumpage in relation to the results of the financial efficiency
analysis of representative stands on the San Juan National (the Stage II
Financial Efficiency Analysis). The results of the Stage II analysis and the
sensitivity analysis of base case assumptions made in conducting the Stage II
analysis are discussed in further detail in Section X of this Appendix.

Introduction

The Secretary's decision (July 31, 1985) on the Natural Defense Council, et.
al., appeals of the Land and Resource Management Plan directed among other
things that the Regional Forester supplement the record with information on
timber demand projections in the local area. The appeal decision further
directed that (1) the record describe the effect of projected price increases on
economic efficiency, and (2) the record include a discussion of ".... the
circumstances under which increased demands (and presumably increases in timber
prices associated with those increased demands) would lead to timber sale
offerings during the plan period".

(

Assumptions regarding future prices is a important factor in the economic
efficiency results of the alternatives. We discussed the sensitivity of the
timber management alternatives to alternative stumpage demand (price)
assumptions in Chapter II. Assuming no shift in stumpage demand over the
long-term, as was done in evaluating the alternatives, the benefit-cost ratio of
the amendment, for example, is 0.97, closely approaching a level considered
economically efficient (B:C ratio = 1.0 or greater). Under alternative ~
scenarios regarding long-term prices, the B: C ratio of the timber management .
program for the preferred Amendment (H5) equals or exceed 1.0, suggesting the
management strategy meets the goal of achieving economic efficiency over the
long-term.

In the following section we first examine the effects of potential price
increases in response to remand item #1 above. Described are general market
trends in future stumpage demand resulting from broader regional and national
market forces exogenous to the local market area. Alternative scenarios of the
long-term future are developed and then tested in relation to Alternative H5
which represents the current market equilibrium and Benchmarks #2 (Financial
Efficiency Benchmark) and 3 (Economic Efficiency Benchmark) in an attempt to
assess the sensitivity of these supply strategies to alternative futures.

General trend in future demand -- sensitivity analysis

In an analysis of stumpage demand in Southwest Colorado, we derived current
stumpage demand and supply relationships were derived for the San Juan National
Forest Market Area. The empirical demand and supply relationships describe the
current market situation and are projected into the future for NFMA planning
purposes.

c
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We used the long-term regional stumpage demand projections for the 1985 RPA
assessment to provide a linkage between regional and local stumpage markets for
the purpose of projecting local demand. Equilibrium conditions resulting from
supply and demand interactions for larger geographic market areas are assumed to
affect lumber and wood product prices realized by local manufacturers. These
prices, in turn, have a direct bearing on the price paid for stumpage locally.

Overall, we tested three scenarios of the the long-term future. A conservative
future demand scenario, was predicated on continuation of historical market
patterns. We derived the moderate, and liberal scenarios of future stumpage
demand by linking local demand relationships to larger area demand relationships
from the RPA Assessment. Price changes projected by RPA for the region were
assumed to apply to the local area for the following reasons: (1) local and
Regional Stumpage prices are essentially equal in absolute terms, and (2) the
elasticity of price transmission, measured locally (the San Juan demand study)
and Regionally (Adams, 1976), though at two distinctly different points in time,
were close to identical: 0.34 and 0.35, respectively. The long-term future
scenarios summarized in this section, deal with general market trends.

The conservative future demand scenario was used to evaluate the long-term
implications of the alternatives presented in Chapter II. The conservative
scenario represents no change in stumpage price locally, but assumes simply that
future equilibrium stumpage price (decade 2 through 5) at current levels of
output equals the long term average (1960 - 1986) price realized for stumpage on
the San Juan National Forest.

The two RPA alternatives linked to the local market area were RPA Alternative 6
(implement Forest Plans) and RPA Alternative 1 (Constant Output). We chose
these two RPA alternatives for further analysis because they seem intuitively to
have a higher probability of implementation in the future than national and
regional RPA Alternatives which call for extreme upward or downward shifts in
supply. They also present a plausible range of alternative futures.

Each RPA alternative interacts with assumed multi-market demand functions
resulting in a unique path of wood product prices through time. RPA Alternative
6 represents an alternative that would potentially cause a moderate local
stumpage demand increase. On the other hand, RPA Alternative 1, if implemented,
would result in a larger predicted increase in local stumpage demand than RPA
Alternative 6.

Table B-VI-9 tabulates the projected path of local stumpage prices through time
holding supply constant at current levels. To put the magnitude of the
projected stumpage price changes in perspective, the Period 5 equilibrium price
of $35 per MBF for the moderate demand shift scenario is 35 percent greater than
current prices, 19 percent greater than the long term (1960-1986) average
stumpage price of $29.00 per MBF for the Forest, but less than the average
annual price received for stumpage in 6 out of 10 years during the 1970's. The
percentage real change in stumpage price for the moderate demand shift is 6/10
of one percent, and for the liberal demand shift 9/10 of one percent on an
annual basis, over the projection period.
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Table B-VI-9 Stumpage Price Projections by Time Period at Current COutput Level

($!MBF)
Period

Product Current 1 2 3 4 5

Softwood Sawtimber

conservative estimate 25.00 25.00 29.00 29.00 29.00 29.00
moderate estimate 25.00 25.00 29.00 31.00 33.00 35.00
liberal estimate 25.00 25.00 29.00 33.00 36.00 40.00

Aspen 12·50 12.50 13.50 14.50 16.00 17.25

conservative estimate 12.50 12.50 12.50 12.50 12.50 12.50
moderate estimate 12.50 12.50 13.50 14.50 16.00 17.25

Fuelwood 7.00 7.00 7.00 7.00 7.00 7.00

The price changes are the maximum assumed at current levels of output. A change
in output level, ego an increase or decrease in output, further affects prices.
An increase in output beyond the assumed equilibrium level, for example, offsets
either wholly or to some degree 'the price increase.

Other Econometric Studies of Future Demand

Besides the Timber Assessment Market Model (TAMM) simulations of the 1985 RPA
alternatives, we reviewed other available econometric projections of future
timber supply and demand. An alternative projection provided by the USDA Forest
Service, Pacific Northwest Research Station, from the non-proprietary results of
analysis carried out by the Agency for the Wilderness Society, showed the
following indices of stumpage price change through time:

Table B-VI-10 Stumpage Price Changes Through 'Time

c

(Index year:
Year

1978
1995
2005
2015
2030

1978 =1.00)
Index

1.00
1.31
2.38
3.57
4.45
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The Wilderness Society econometric projections were conducted with TAMM. The
Wilderness Society base run scenario was not given further consideration in this
study since it neither represented the Agency recommended level or the most
probable stumpage supply from the National Forests expressed on a national or
regional basis in the future.

Haynes and Adams (1983) conducting supplementary research for the 1985 RPA
assessment derived similar conclusions regarding future equilibrium stumpage
prices. Real stumpage price projections from their study for selected regions
are given in the following table.

Table B-VI-ll Softwood Stumpage Prices by Region with Projections to 2030
from the 1983 RPA Assessment Supplement
(1967 dollars per MBF, scribner log scale)

1983 Assessment Supplement
Region 1980 1990 2000 2010 2020 2030

Southeast 52 74 82 103 126 149
South Central 52 76 86 109 132 157
Rocky Mountain 20 40 36 51 71 86

Haynes and Adams also applied a series .of different study input assumptions in
an attempt to assess the sensitivity of projections to a diversity of views
about future changes in demand-supply determinants. The results of the
sensitivity analysis lead the authors to conclude that " .. [a]ll of the
simulations that were run indicate that the Nation is faced with the prospect of
continuing real increases in stumpage prices for most species and sizes qf
timber, and in the prices of most timber products." They further concluded that
" .. [t ]he simulations have shown that it takes large changes in the assumptions
about the demand-or-supply determinants to significantly alter the price outlook
described in the Assessment supplement."

A compendium of the results of recent studies regarding stumpage price
projections by Binkley and Vincent (1988) is presented to add further
perspective to the potential magnitude of price changes represented by the
future demand scenarios evaluated by the San Juan National Forest. Although the
studies reviewed by Binkley and Vincent focused on the southeastern region of
the U. S., the results point to a general consensus among researchers that
softwood stumpage prices will continue to rise though not at a rate indicative
of past value growth or as rapidly as projected in the 1979 RPA assessment. The
forecasts are based on economic models developed by a diverse group of
organizations, and represent the most sophisticated attempts to date to predict
forest product prices. The results of the studies were as follows:
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Table B-VI-12 Real Rate of Change in Pine Stumpage (%/Yr) c
Study

IntI. Inst. for Applied Systems Anal. (1987)
U.S.D.A. Forest Service

1979 Assessment
1983 Assessment
Southern Timber Study (1987)

Resource Inform. Systems Inc. (1986)
Resources for the Future (1986)

Base
High demand

Median of all studies

Period 1990 - 2010
(% real increase)

2.2
1.7
2.5
1.5

0.4
1.9
1.9

Table B-VI-13, constructed from the three long-term stumpage demand shift
assumptions for the San Juan Natiional Forest, gives the alternative
interpretation of the demand shift entailed by each future scenario, showing the
change through time in softwood quantity demanded at the current average price
of $25./MBF. When interpreted in this manner (quantity change at constant
price) the Table provides a basis for comparing the timber demand shift
assumption to similar projections regarding the future demand for other
resources. (See Table B-VI-25 at the end of this Section.)

Table B-VI-13 Change in Softwood Stumpage Quantity Demanded at Constant
Prices, by Time Period.

Period
Product 1 2 3 4 5

(MMBF/Year)
Softwood Sawtimber

conservative estimate 17.5 20·5 20.5 20.5 20.5
moderate estimate 17.5 20.5 23.0 25·5 29.5
liberal estimate 17·5 20.5 27.0 32.0 38.0

B-96

(

c



C· Results

We first review the results of applying the alternative demand scenarios to
Alternative H5. As previously noted, between the draft and final SEIS we further
updated the price and cost information used in the financial and economic
analysis, by adding price and cost data for the period 1987 to 1989 to the base
data. This change in data, in turn, resulted in minor changes in the financial
and economic results derived for the alternatives an benchmarks. We did not rerun
the following sensitivity analysis because we believe the results from the draft
SEIS still accurately serve to portray the relative sensitivity of the
alternatives and bechmarks to alternative assumptions regarding future timber
prices.

In the draft SEIS, we assessed the sensitivity of Alternative H5 to the
alternative demand scenarios, by shifting the timber demand function through time
at the three alternative rates (conservative, moderate, and liberal). We held
the first period harvest objectives constant at 24 MMBF per year and applied a
nondeclining even flow constraint to subsequent decade outputs. Harvest was
allowed to deviate upward but not downward from the first period harvest
objective. The results were as follows:

Table B-VI-14 Relationship of Price and Quantity Under Three Alternative
Demand Shift Scenarios. Nondeclining Even-Flow Constraint
Applied to Stumpage Supply. Fuelwood Revenues Not Included

C in Economic Efficiency' Determination
{Price Expressed in 1978 Constant Dollars}

Period
Demand Scenario units 1 2 3 4 5

Conserv. Quant. {MMBF/yr. } 24.0 24.0 24.0 24.0 24.0

Price ($/MBF) 28.0 28.5 29.5 29·5 31.0
(PNV = -$0.59 Million B-C = 0.97)

Moderate Quant. {MMBF/yr. } 24.0 24.0 24.0 24.0 24.5

Price {$/MBF} 28.0 28.0 32.0 34.5 38.5
{PNV = -$0.22 Million B-C = 0.99}

Liberal Quant. {MMBF/yr. } 24.0 24.0 24.0 24.5 26.5

Price ($/MBF) 28.0 28.5 34.0 37.0 43.0
{PNV = $0.60 Million B-C = 1.03}
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We also tested the three stumpage demand scenarios against Benchmarks 2 ('
(Financial Efficiency Benchmark) and #3 (Economic Efficiency Benchmark) in the ,
supplemental Analysis of The Management Situation (S-AMS 1988). The PNV's
displayed for the Benchmark sensitivity results (Table B-VI-15 and B-VI-16)
represent total PNV for the benchmark, not just the PNV of the timber program
portion of the benchmark. Changes in timber outputs under the alternative demand
assumptions are highlighted. Differences in PNV point to the sensitivity of
financial and economic results to the alternative future stumpage demand
scenarios.

Table B-VI-15 Sensitivity Analysis of Alternative Long-Term Future Demand
Scenarios (Benchmark #2A Serves as Basis for Comparison)

unit of Scenario
Measure measure conservative moderate liberal

Allowable Sale Quantity MMBF/yr
period 1 12.8 11.8 14.4

2 18.0 16.5 16.5
3 18.0 20·5 20.5
4 20.0 22·5 26.0
5 20.0 22.5 26.0

50-yr. annual ave. 17.8 19.0 20.5

Ratio Nat. regen/plant 84/16 75/25 75/25 (
acres clearcut acres/yr. 670 720 770
acres commercial thinned acres/yr 340 340 340

Present Net Value MM$ 186.4 185.9 186.4

Tabular display of future demand scenarios

CON. MOD. LIB.
Demand Shift period 1-5 current Period 5

Abs. price ch. at const. Quant. ($/mbf) $25.0 + $4.0 + $10.0 + $15.0

% price ch. at constant Quant. (%) 15% 35% 60%

annualized price change (%) 0.0% 0.6% 1.0%

Abs. Quant. ch. at const price (MMBF) 17.5 20.5 29.5 38.0

% Quant. ch. at constant price (%) 17% 70% 117%
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The potential outcome of the sensitivftyanalysis are of two forms - shifting to
some ,,'degree the extensive and intensive margins of the timber land base, or
shifting'both the extensive and intensive margins simultaneously as value change
and the discount rate interact. For example, as timber values change, acres
whicliare marginal for timber production when measured in eitherfi~ancial or
economic terms may move into or out 'of the timber land base (extensive margin is
expanded or decreased). Additionally, the intensity of management may shift for
acres already in the land base (extensive margin is expanded) from extensive'
forms of management towards more intensive forms of management (i.e., planting,
precommercial and commercial thinning).

Table IV-VI-15 (based on cost and price data used in the draft SEIS) displays the
effect of alternative future demand specifications on the financially efficient
schedule of timber sales and present net value (PNV) of Benchmark #2A. It also
gives a' summary of the softwood stumpage demand shift associated with each
long-term demand scenario.

The five-period harvest schedule, of Benchmark #2A appears moderately sensitive to
the alternative future demand scenarios. However, the first period harvest
schedule which is of real interest here, appears relatively stable. The gradual
divergence of the harvest schedules displayed in periods 3 through 5 is due to
different rates of demand shift in out decades.

The Table VI-16 displays the 'effect of alternative future demand specifications
on the Benchmark #3A results. The conservative and moderate future demand
scenarios are compared.

Table B-VI-16 Sensitivity Analysis of Alternative Long-Term Future Demand
Scenarios (Benchmark 3A Serves as the Basis for Comparison)

Unit of Scenario
Measure Conservative Moderate

Allowable Sale Quantity MMBF/Yr.

Period 1 25.4 27.'4
2 25.4 27.4
3 25.4 27.4
4 25.4 27.4
5 25.4 27.4

50 year annual average 25.4 27.4

Present Net Value of Benchmark MM$ 329 330

The Benchmark 3A results appear relatively insensitive to alternative future
stumpage demand scenarios, or at least less so than the results of the Benchmark
#2A financial efficiency analysis. First period timber sales levels increase by
approximately seven percent with application of the moderate future demand
scenario.
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As part of the Stage II financial analysis conducted for the draft SEIS ~
(discussed further in Section X of this Appendix), we estimated the size of the "
financially efficient timber base over a range of alternative price levels (in
1978 dollars). The analysis results were based on the summation of acreage
displaying positive financial returns under base case assumptions. The results
are shown below:

Table B-VI-17 Financially Efficient Acres Under Alternative Price Assumptions

Stumpage Price
($/MBF)
20.00
25.00
30.00
35.00
40.00

Acres Financially Suitable

o
98,000

133,000
185.000
363.000

Of further interest is the financially efficient level of timber harvest under
the same alternative pricing assumptions. We performed the calculations under
two sets of assumptions: 1} with a non-declining. even flow constraint applied
and 2} with the non-declining constraint removed. Again. in this case stumpage
price was assumed not influenced by quantity of stumpage produced, but was held
constant at each of the alternative pricing levels in order to estimate the c.
associated efficient level of output. The results were as follows:

Table B-VI-18 Financially Efficient Harvest Level Under Alternative Pricing
Assumptions and Alternative Flow Constraints

Non-Declining Constraint No Flow Constraint Applied

1st Period 50 year 1st Period 50 year
Price Harvest Average Harvest Average

20.00 0 0.6 0 0.6
25.00 8 17.0 7 18.0
30.00 16 33.0 18 36.0
35.00 32 44.0 31 54.0
40.00 62 62.0 79 60.0

The first period differences in financially efficient levels of output under the
two harvest flow constraints are minor. In later decades (2 thru 5) outputs do
fluctuate widely at higher price levels with the non-declining even flow
constraint removed.
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~' Other Resource Demand Analyses

Wildlife

Assumptions and Demand Trends

Some general assumptions concerning future wildlife management on the San Juan
National Forest are listed below:

Consumptive and non-consumptive use of wildlife in the future is expected
to increase and to meet or exceed the available supply.

Small game hunting will become more popular requiring additional
maintenance and improvement of small game habitat.

The Forest Service will be called upon to improve the quality of big game
winter range on the San Juan National Forest as more adjacent winter range
is lost to development.

Non-consumptive uses of wildlife such as viewing, bird watching and
photographing will increase.

c/

c

Big game hunting will continue to decline nationally, but will increase on
public lands due to ease of access relative to private lands.

Fish

Assumptions and Demand Trends

General assumptions concerning future fishery management on the San Juan
National Forest are listed below:

As more people fish on the San Juan National Forest, fishing pressure will
continue to increase and specific fish habitats in wilderness will become
over used.

More uniform distribution of fishing pressure on fish habitats will be
needed to more effectively utilize the habitats' limited production
potential.

The Forest Service will be called upon to provide fish habitat in low
elevation ponds and lakes.

Table B-VI-19 displays the revised demand trend quantities for wildlife and
fish related recreation opportunities, and compares them alongside the
projected levels for the same activities displayed in the 1983 Forest Plan
FEIS, Chapter III.
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Table B-VI-19 Comparison of Revised Trand Quantities to FEIS Projections C
(MRVD/yr)

Revised Projection 1983 FEIS. Chapter III

Period Big G. Sml.G. Fish Non Con. Big G. Sml.G. Fish Non Con.

1 110 14 135 10 136 28 230 30
2 140 18 175 13 171 36 311 50
3 165 20 200 15 185 37 346 53
4 185 23 225 17 202 40 380 57
5 210 26 255 19 215 40 402 60

These trends in consumptive use represent the maximum level of valuation of the
above activities in the analysis of Forest Plan alternatives.

Range

We updated this study between the draft and final SEIS. Please refer to
Chapter III, Range, for a complete discussion of the demand assumptions.

Assumptions and Demand Trends

The livestock industry has been somewhat unpredictable recently, but some
assumptions can be made.

Beef consumption nationally will continue to decline, but the U.S.
population will continue to grow over the next five decades.

The relatively low cost of federal grazing permits will continue to make
them desirable, although the price structure for grazing fees may change in
the near future.

Two of the above assumptions, decreasing per-capita consumption and increasing
population, tend to counter-balance each other. nut not to the extent that they
are offsetting. We believe the rate of population increase will exceed any
further decrease in per capita consumption of red meat. Thus we predict
grazing demand to increase, but not at the level predicted in the 1983 Forest
Plan FEIS. Table B-VI-20 contrasts the revised range demand projection to the
projection made in the 1983 Forest Plan FEIS.
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Table B-VI-20 Comparison of Revised Trend to FElS Projections

c

Water

Period
1
2
3
4
5

(MAUM' s /year)
FElS

180
218
225
228
232

Revised
160
165
170
175
180

c

The estimated consumptive trend for water yield in the AMS (1981) was based on
the U. S. Water Resource Council Report, 1975 The Nations Water Resources
1975-2000, Volume 4: Upper Colorado Region which estimated that between 1975
and 2000 water demand in the Upper Colorado Region as a whole would increase by
25%.

A 1986 study by the Bureau of Reclamation, USBR depletion schedule, simulation
model demand input data, provided updated predictions for 1990 and 2000
consumptive use requests for Colorado Basin water. The BuRec's estimates of
requested consumptive use are based on historical use and expected future use
in light of legal entitlement, current ,and expected delivery capacity, and
expected development of water-using projects. The BuRec's estimates do not,
however, establish a marginal "instream" value for water.. To the BuRec ' s
estimates of water requested under existing legal entitlements, the Water
demand study for the San Juan National Forest adds additional quantities
expected to be requested by the Metropolitan Water District in California and
the Central Arizona Project. Table B-VI-21 summarizes the BuRec's projected
annual requested consumptive use depletions by use type for the years 1990 and
2000.

Water is allocated within the Colorado River Basin according to priorities
established by the interstate compacts, treaties with Mexico, court decisions,
and existing ope~ating rules for storage and delivery of water. The constraints
by which water is allocated within the basin influence whether augmented water
yields are actually available to satisfy shortages. Water apportionments in
the Basin, in general, are not governed by a market based system of allocation
to thE! highest and best use and may, therefore, result in non use or less that
optimal use of some portion of the outflow. At 1990 and 2000 request levels,
shortages are substantial throughout the lower Basin and less so in the upper
Basin.

The "Marginal Economic Value of Runoff ... " study by Brown et a1. (1988),
attached as Appendix E to the supplemental AMS, incorporates the BuRec's
consumptive water depletion estimates in simulating Colorado River Basin water
allocations under current institutional constraints. The study analyzes, in
depth, the location and types of consumptive and other uses for marginal water
outflows from the San Juan National Forest, and the resultant marginal economic
values of augmented flows for each identified use.
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Table B-VI-21 Projected Annual Consumptive Use Depletions C
Requested Depletion

Basin and (1000 acre feet)
Use Type 1990 2000

Upper Basin
Agriculture 2423 2771
M & I 1192 1328
Energy 167 223
Minerals 71 87
Water quality Imp. 4 4
Veg/fish/wildlife 34 36
Misc. 2 4

Total 3893 4453
Lower Basin

Agriculture 6233 6138
M & I 1809 1964
Energy 46 50
Minerals 0 0
Water quality Imp. 10 10
Veg/fish/wildlife 383 383
Misc. 3!!1 ---.3.E

Total 8828 8919

Mexico 1515 1515 (
Total 14,236 14,887

The results of Basin simulations suggest that the marginal flows from the San
Juan National Forest, i.e. those increased flows over baseline from past or

. future vegetation manipulation practices, would go mostly unused given current
facilities and institutional constraints. The authors, for example, estimate
that 13% of increased flow would be consumed, 18% would be lost to evaporation,
47% would be lost as outflow to Mexico, and 22% would end up in storage. Uses
of the flow in both power production and salt dilution would contribute in
large measure to the marginal value of streamflow.

Two sets of values were provided by the Authors, a "low" and "high" value based
on alternative sets of assumptions and variations in value estimates provided
from related studies. At 1990 water request levels, value estimates of
augmented water yields vary from $22.50 to $44.75 per acre foot. At the year
2000 request level, the value estimates increase to approximately $33.75 and
$64.40 per acre-foot respectively. In both cases, these values represent
marginal values at current levels of output, expressed in 1985 constant
dollars. We derived the representative water value used for planning by
summing the low value estimate for consumptive use, and a higher value estimate
for hydropower production and salt dilution at the 1990 consumptive request
level. (In the case of the latter two categories, it was the authors' judgment
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c that the higher value estimates for hydropower and salt dilution are more
realistic than the lower estimates.) The summed value of the estimate for
consumptive use and the two value estimates for hydropower and salt dilution
were then converted to 1978 constant dollars to provide consistency with the
base year dollars displayed and analyzed in the FElS.

Table B-Vl-22 Marginal Water Value

1990 consumptive depletion level

Upper Basin consumptive use (low value est.)
Lower Basin consumptive use (low value est.)
Hydropower (high value est.)
Salt Dilution (high value est.)

Total (1985 $) =
converted to (1978 $) =

$0.06
$1.20

$23.35
$13.35

$37.96
$24.60

c

Given the capacity of the Forest for producing augmented water yields, any
reasonable level of additional outflow would be expected to carry the marginal
value estimated by Brown et al. Estimates of the marginal value of water
differ only slightly at flow levels of +40maf to -40maf change from current
average outflows.

Summary of Demand Projections

The following table provides a summary of the previously discussed demand or
consumptive use trends by resource.

Table B-Vl-23 Summary of Demand Projections by Resource (Annual Basis)

% Change
Unit of Period Period 1

Resource Measure 1 2 3 4 5 to Period 5

Developed Rec. (MRVD) 780 1000 1130 1280 1445 +85%
Dispersed Rec. (MRVD) 1085 1385 1565 1770 2000 +85%
Wilderness (MRVD) 170 215 245 275 310 +82%
Range (MAVM) 160 165 170 175 1180 +12%
Timber (Softwood)*

Conserv. Dem. Seen. (MMBF) 17·5 20·5 20.5 20.5 20·5 +17%
Moderate Dem. Seen. (MMBF) 17.5 20.5 23.0 26.0 29.5 +70%
Liberal Dem. Seen. (MMBF) 17.5 20.5 27.0 32.0 38.0 +110%

lncr Water (MMAF) not quantified - far exceeds Forest's
aUgmentation capacity

c * Quantity demanded under conservative, moderate and liberal future demand
scenario at current prices.
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VII. - FORMULATION OF ALTERNATIVFS

Introduction

The following section presents the process used to construct the timber
management alternatives. The alternatives described in Chapter II of this final
SEIS represent potential amendments of the timber management direction for the
Forest Plan. Constraints common to all alternatives in Chapter II are explained
and the rationale for their use is documented. Then, we present the purpose,
criteria, assumptions, and unique constraints for each alternative.

Development of Alternatives

Each alternative is a mix of management strategies applied to specific areas on
the Forest to achieve desired management goals and objectives. The primary goal
in formulating alternatives is to provide an adequate basis for identifying the
management alternative which comes nearest to maximizing net public benefits,
consistent with the resource integration and management requirements of CFR
219.13 through 219.27. We developed the alternatives in accord with the
following NFMA 36 CFR 219.12(f) requirements:

c

Alternatives shall be distributed between the m1n1mum and maximum
resource potential to reflect, to the extent practicable, the full
range of timber resource uses and values which could be produced from
the Forest. Alternatives shall represent a range of resource outputs
and expenditure levels.

1.

2. Alternatives
costs and
alternatives

shall be formulated to facilitate analysis of opportunity
of resource use, and environmental tradeoffs among
and between benchmarks and alternatives.

c
3. Alternatives shall be formulated to facilitate evaluation of the

effects on present net value, benefits, and costs of achieving various
goals and outputs not assigned monetary values.

4. Alternatives shall provide different ways to address and respond to the
major public issues, management concerns, and resource opportunities
identified during the planning process.

5. At least one alternative shall be developed which responds to and
incorporates the RPA Program.

6. At least one alternative shall reflect the current program (direction)
provided by the Forest, and the most likely amount of goods and
services expected to be provided in the future if current management
direction continues. Pursuant to NEPA procedures, the alternative
shall be deemed the "no action" alternative.
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7. Each alternative shall represent, to the extent practicable, the most
cost efficient combination of management prescriptions examined to meet
the objectives established in the alternative.

8. Each alternative shall state the conditions and uses resulting from the
long-range application of the alternative; the goods and services to be
produced; the timing and flow of the resource outputs together with
associated costs and benefits; resource management standards and
guidelines; and the purpose of the management direction proposed.

Overview of Alternative Development Process

The first four steps of the planning process preceding the formulation of
alternatives included:

Identification of issues,

Development of planning criteria,

Resource inventories and data collection, and the

Analysis of the Management Situation.

We used information gathered during the previous four planning steps to guide
the formulation of timber management alternatives. The significant issues were
addressed in one or more of the alternatives. The ,need to satisfy legal and
regulatory mandates was also a factor in the development of the alternatives.
Finally, cost efficiency was a consideration throughout the process. The
following discussion is a summary of the planning actions involved in the
formulation and analysis of the alternatives. The focus will be upon the roles
which the issues and the benchmarks played in the alternative development
process.

The alternatives were designed to address the different ways of managing the
Forest's timber program. The physical, biological, and legal limits of Forest
management are reflected in the significant issues ' identified at the outset, and
served to guide the overall Forest; planning process;

The Analysis-of the Management Situation (AMS) was a key step leading up to the
development and evaluation of alternatives. The AMS provided a picture of the
Forest's ability to supply goods and services (refer to Appendix B, Section VI
for a more detailed discussion of the AMS) , and established the need to change
management direction with regard to the timber management program. The AMS
determined:

The biological capability of the Forest to produce timber management
related goods and services.

The most financially and economically efficient level of timber related
goods and services, and the practices required to achieve such goals.
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Demand estimates for various resources.

Cost reduction/revenue enhancement opportunities for the timber program

Possibilities for resolving the issues.

Establishment of the need to change timber management direction.

Upon completing the benchmark analyses we proceeded to formulate alternatives.
We first developed alternative themes or goals in order to provide a broad range
of options regarding the future management of the timber program of the Forest.
We then translated these themes into FORPLAN data sets. Finally, we analyzed
each alternative using the FORPLAN model.

The model was free to optimize the choice of timber and nontimber prescriptions
subject to the objective of maximizing PNV and the resource management
constraints. Once the model arrived at a feasible solution, by satisfying all
of the constraints, the model searched for the set of prescriptions and timing
choices which permitted an optimal solution according to the specified objective
of maximum PNV. The constraints used in the FORPLAN model are explained in the
following sections.

Cost Efficiency

Concerns for cost efficiency exist in two major areas: in the development and
use of constraints, and in the final FORPLAN solution for each alternative
analyzed. We took several steps to ensure. the set of constraints used to model
were the most cost efficient. First, we reviewed each objective within the
alternatives in light of the FORPLAN model to determine if a meaningful
constraint could be formulated to simulate management practice needed to achieve
the objective. If an objective could not be modeled, we assumed that the needed
management could be achieved through the standards and guidelines specific to
the corresponding management strategy.

If the objective could be modeled, then we formulated the constraint in a manner
that allowed as many possibilities in FORPLAN as possible to allow FORPLAN to
select the most efficient method of achieving the constraint.

The management activity costs used in the alternative analysis were based on the
most recent data available. We attempted to model costs on the most practical
site-specific level within FORPLAN. All of the above steps were designed to
address the efficiency of constraints and to work towards obtaining cost
efficient FORPLAN solutions, given the assumptions used.

Common Constraints

Many of the constraints used within the FORPLAN model were common to all
alternatives. These common constraints were necessary in order to meet either
management requirements, existing laws and policies, prescription objectives, to
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ensure technical implementability, or to represent resource production levels
which did not change by alternative. In the following discussion, the
constraints common to all alternatives are presented in terms of their purpose
and rationale. The constraints more or less unique between the alternatives
will be discussed in a following section pertaining to the development of
alternatives.

Nondeclining Yield & Sustained-Yield Link

The Forest currently manages timber based on a policy of nondeclining even-flow.
The constraint in the FORPLAN model is designed to ensure the harvest levels in
each decade are equal to or greater than the harvest in the previous decade.
The harvest level in the last decade of the planning horizon must be less than
or equal to the long run sustained-yield calculated for the alternative.

Tradeoffs

By imposing the nondeclining flow constraints as opposed to permitting a
departure harvest schedule, the flexibility to harvest timber in amounts that
maximize PNV is reduced. However, the effects of this constraint in terms of
reducing PNV is minimal. (See the results of the analysis of policy constraints
in Section VI of this Appendix and the results of the evaluation of Alternative
H5 with and without the non-declining even flow constraint

C Ending Inventory Constraint

The constraint attempts to ensure the total inventory volume left at the
conclusion of the harvest scheduling planning horizon (150 years) is sufficient
to maintain the harvest pattern established for the given alternative.

In the absence of the constraint, a schedule of harvests could be adapted that
would not leave enough inventory at the end of 150 years to sustain the harvest
levels into perpetuity.

Tradeoff

Since some of the available volume must be reserved for future decades, timber
related outputs could theoretically decrease if the Forest were operating above
maximum resource capacity. Since all alternatives propose harvesting timber far
below resource potential, the ending inventory constraint entails no tradeoffs.

Rotations at 95 Percent CMAI

The constraint is intended to control the mlnlmUlD age at which a timber stand
can be regenerated. The minimum is determined by calculating the age at which
the stand achieves 95 percent culmination of mean annual increment of timber
volume growth. The constraint is applied through the individual prescription
data as input to the FORPLAN model.
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The constraint is based on Forest Service policy which generally restricts
timber regeneration harvests to rotations at 95 percent CMAI or greater.

'Tradeorr

The 95 percent CMAI limitation on rotation age is based on biological criteria
as opposed to economic criteria and serves as the earliest age a timber stand
can be harvested. The CMAI has no errect on the PNV or the alternatives. (See
Section VI -- analysis or policy constraints.)

Harvest Dispersion Constraint

The constraint attempts to control the harvest scheduling within contiguous
stands or timber for the first 80 years of the planning horizon, to ensure
compliance with Regulation (36 CFR 219.27). The NFMA implementing regulations
in 36 CFR 219.2 requires even-aged regeneration harvest" units be less than 40
acres in size and the openings be separated by logical harvest units.

If the constraints were not used, the FORPLAN model could schedule harvests of
large contiguous acreages of stands in one decade in order to best meet its
objective runction of maximizing present net value.

c

Tradeorr

Since the dispersion constraints have the potential to restrict freedom in C
choosing the timing and location of timber harvest, both present net value (PNV)
and the allowable sale quantity (ASQ) may be reduced. At the harvest levels
evaluated in the alternatives, the harvest dispersion constraints have no
measurable efrect on PNV. Only two of 485 harvest dispersion constraints
affected (were binding on) the FORPLAN solution or the Benchmarks 2A and 3A and
Alternative H5.

Wildlire Habitat MR Constraint

The constraint limits the percentage of big game habitat that may be treated in
a given decade to 25%.

The wildlife habitat constraint was taken from Forest Plan Standards and
Guidelines (Forest Plan page 111-22).

Tradeorr

This constraint had no effect on the FORPLAN solution. A constraint had to be
added to the Model to assure that habitat capacity was maintained rather than
reduced.

(
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Old Growth Constraint

The constraint requires at least 5% of all timber types be retained as old
growth.

The old growth constraint is provided in
Guidelines (Forest Plan page III-I0). The
diversity of age classes and conditions on the

the Forest Plan
constraint helps
Forest's timbered

Standards and
to maintain a

lands.

The constraint could potentially reduce the number of acres of suited timber
land in each alternatives. The constraint had no effect on the FORPLAN
solution, however.

Demand Cut Off Constraints

All alternatives were constrained to value the outputs of dispersed recreation,
and livestock grazing only up to the level of expected future demand .• We did
not use a demand cutoff for timber, but applied a downward sloping demand
schedule within the range of the alternatives analyzed.

Tradeoff

c
There is no tradeoff.
simulate the future
operates.

This is not an operational constraint, but is intended to
economic and social environment in which the Forest

Discussion of Individual Alternatives

This section presents the purpose of each alternative, the criteria and
assumptions underlying its development, and its accompanying constraints. We
made some changes to Alternatives H2, H3, H4, H5, and H6 in response to public
and agency comments on the draft SEIS. Please refer to Chapter II's description
of alternatives for a complete discussion of the changes made to each
alternative.

Alternative HI - Current Program (No Action)

Purpose

The purpose of this timber management program is to "emphasize the market output
of timber" (1983 Forest Plan FEIS, pg 11-33),... "in fairly high amounts
sufficient to meet the needs of an existing••. or moderately expanded industry"
(Id, pg. II-34)

c
Alternative HI
Forest Plan.
Alternative."

is the current timber program contained within the San Juan
In this analysis, Alternative HI also is the "No Action

It provides a baseline for comparison with other alternatives.
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Additional Goals and Objectives

We would offer 41 MMBF of timber for sale each
Forest Plan. This volume figure would increase
the fifth decade.

year of the first decade of the
to 48 MMBF of timber per year by

c

We also would offer 1 MMBF of timber for products such as posts and poles each
year, and an additional 6.5 MMBF of timber for personal use fuelwood.

We would sell trees for timber from all the major forest species according to
the following volume proportions:

Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir - Mixed Conifer

Silvicultural Systems

55 percent
25 percent
15 percent
5 percent

This alternative continues to employ silvicultural systems according to the
standards and guidelines prescribed by the Forest Plan. Forest silviculture is
intended to produce commercially valuable wood products, to produce increased
amounts of water, and to enhance wildlife habitat. The silvicultural systems to
be used in this alternative are preponderantly even-aged. We would rely on
shelterwood harvest-regeneration methods in the--spruce-fir, ponderosa pine and (--
Douglas-fir - mixed conifer forests. We would use clear cut harvest-regeneration ~
methods in aspen.

Unique Constraints

In addition to the common constraints described earlier in Section VII, unique
constraints used in order to help achieve the objectives of the alternative were
as follows:

1. Constrain sawtimber sales to equal 410 MMBF per decade
year) for the first decade. Similarly, meet Forest
management objectives for periods two through five.

(41 MMBF per
Plan timber

2. Aspen Harvest must equal between 21 and 25 percent- of total harvest.

3. Within the conifer component of total harvest volume (75 to 79 percent
of total), harvest the following proportional mix of conifer species:
Spruce-fir ,45 to 55 percent: Douglas-fir/mixed conifer, 7 to 12
percent; and ponderosa pine, 14 to 20 percent of total volume.

4. Limit clearcutting in spruce-fir to no more than 12 percent of the
harvested spruce-fir acres. Limit selection harvest in spruce-fir to no
more than 35 percent of harvested spruce-fir acres.

c
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5. limit commercial thinning in spruce fir to no more than 50 percent of
spruce-fir acres harvested.

6. Limit shelterwood harvest of ponderosa pine to between 40 and 100
percent of ponderosa pine acres harvested.

7. Limit clearcutting of Douglas-fir/mixed conifer to no more than 12
percent of total Df/MC acres harvested.

8. Limit selection harvest of Douglas-fir/mixed conifer to less than 20
percent of Df/MC acres harvested.

Alternative H2

The purpose of this timber management program is to sell whatever volume of
timber produces the highest net financial return to the U.S. Treasury, and to do
so using primarily the even-aged management systems specified by the· current
standards and guidelines for silviculture in the Forest Plan. We would sell
timber from all major species groups.

In this case, this goal produces 15.2 MMBF as the the maximum amount of timber
volume which could be sold to commercial firms for use as wood products. This
volume figure is about 35 percent lower than our projections of "timber quantity
demanded" for this area for the seven years beginning in 1991. This volume level
is also 34 percent lower than the amount of timber which was sold from the
National Forest in the most recent past, between 1980 and 1990. This volume
figure represents a 62 percent reduction in the planned allowable sale quantity
(that is, the allowable sale quantity currently established in the Forest Plan).

Additional Goals and Objectives

We would offer 15.2 MMBF of timber per year in the first decade. This volume
figure would increase to 18.7 MMBF per year by the fifth decade.

I

We would offer an additional 0.5 MMBF of timber for products such as posts and
poles each year, and an additional 6.5 MMBF of timber for personal use fuelwood.

We would sell trees for timber from all the major forest species according to the
following proportions:

c

Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir - Mixed Conifer
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Silvicultural Systems

The silvicultural systems to be used in this alternative are the same as
Alternative H1 (the No Action Alternative) and would be employed according to the
the current standards and,guidelines of the Forest Plan. Forest silviculture is'
intended to produce commercially valuable wood products, to produce increased
amounts of water, and to enhance wildlife habitat. The silvicultural systems are
preponderantly even-aged. We would rely on shelterwood harvest-regeneration
methods in the spruce-fir, ponderosa pine and Douglas-fir - mixed conifer
forests. We would use clear cut harvest-regeneration methods in aspen.

Unique Constraints

Alternative H2 incorporates the same constraints designed to address species of
tree harvested, by what proportions, and silviculturalmethod as Alternative H1.

Alternative H3

The purpose of this timber management program is to sell whatever volume of,
timber produces the highest net financial return to the U.S. Treasury, subject to
not harvesting timber in the roadless areas of the National Forest.

c

In this case, this goal results in an average 10.4 MMBF per year as the maximum
amount of timber volume which could be sold to commercial firms for use as wood
products. This volume figure is approximately 45 percent of our projection of ('
"current timber quantity demanded" for the seven years beginning iIi 1991 under \.-.
the most likely conditions we can foresee. This volume level also is 55 percent
less than the amount of timber which was sold from the National Forest in the
most recent past, between 1980 and 1990. This volume figure represents a 75
percent decline in the planned allowable sale quantity (that is, the allowable
sale quantity currently established in the Forest Plan).

Additional Goals and Objectives

We would offer 10.4 MMBF of timber per year: in the first decade. This Volume
figure would increase to 13.0 MMBF per year by the fifth decade.

We would offer an additional 0.5 MMBF of timber for products such as posts and
poles each year, and an additional 6.5 MMBF of timber for personal use fuelwood.

We would sell trees for timber from all the major forest species according to the
following volume proportions:

Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir - Mixed Conifer
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Silvicultural Systems

The silvicultural systems to be used in this alternative are preponderantly
even-aged (shelterwood harvest-regeneration method ), though we would employ
more uneven-aged management (group selection and individual tree selection) in
the spruce-fir and Douglas-fir mixed conifer types than currently employed or
employed by Alternatives HI, H2, or H4. We would use clearcutting methods to
harvest and regenerate aspen. The silvicultural emphasis is intended to produce
commercially valuable wood products, and to enhance wildlife habitat on that
small proportion of the Forest where commercial timber management is practiced.

Unique Constraints

The constraints addressing the relative proportion of each tree species harvested
and method of harvest in Alternative H3 are similar to Alternative HI with the
exception that H3 favors selection harvesting methods more so than HI.
Alternative H3 does not contain a predetermined harvest level constraint as HI
does, and is constrained to prohibit timber harvesting in roadless areas.

Alternative H4

The purpose of this timber management program is to sell whatever volume of
timber produces the greatest economic return, and to do so using current
silvicultural methods. Note that "economic return" is not the same as
"financial return" referred to in the earlier alternatives. "Financial return"
is simply the discounted difference between current and future revenues and
costs. "Economic return" is the discounted difference between all measurable
monetary benefits and costs.

In this case, this goal produces an average .of 20.0 MMBF per year as the maximum
amount of timber volume which could be sold to commercial firms for use as wood
products. This volume figure is approximately 85 percent of our projection of
"current timber quantity demanded" for this area for the seven years beginning in
1991 under the most likely conditions we can foresee. This volume level is also
85 percent of the amount of timber which was sold from the National Forest in the
most recent past, between 1980 and 1990. This volume figure represents a 50
percent decline in the planned allowable sale quantity (that is, the allowable
sale quantity currently established in the Forest Plan).

Additional Goals and Objectives

We would offer 20.0 MMBF of timber per year in the first decade. This volume
figure would increase to 22.6 MMBF per year by the fifth decade.

We would offer an additional 0.5 MMBF of timber for products such as posts and
poles each year, and an additional 6.5 MMBF of timber for personal use fuelwood.

We would sell trees for timber from all the major forest species according to the
following volume proportions:

B-115



Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir - Mixed Conifer

Silvicultural Systems

60 percent
20 percent
10 percent
10 percent

c

The silvicultural systems used in this alternative are the same as Alternative H1
(the No Action Alternative). and would be applied according current standards and
guidelines of the Forest Plan. Forest silviculture is intended to produce
commercially valuable wood products. to produce increased amounts of water, and
to enhance wildlife habitat. The silvicultural systems to be used in this
alternative are preponderantly even-aged. We would rely on shelterwood
harvest-regeneration methods in the spruce-fir. ponderosa pine and Douglas-fir 
mixed conifer forests. We would use clear cut harvest-regeneration methods in
aspen.

Unique Constraints

The silvicultural constraints
Alternative H1, though this
predetermined level of timber.

Alternative H5

in this alternative
alternative is not

are the same as used in
constrained to produce a

The purpose of this timber management program is to produce an allowable sale
quantity of approximately 24 MMBF per year (240 MMBF/decade). and to do so
primarily through uneven-aged silvicultural systems. The allowable sale
quantity is the maximum amount of timber volume which could be sold to commercial
firms for use as wood products. This maximum volume figure was chosen because it
is approximately the same as the amount of timber our projections of economic
"timber quantity demanded" forecast for this area for the seven years beginning
in 1991 under the most likely conditions we can foresee. This volume level also
closely corresponds to the amount of timber which was sold from the National
Forest in the most recent past, between 1980 and 1990. This volume figure
represents a 40 percent reduction in the planned allowable sale quantity (that
is, the allowable sale quantity currently established in the Forest Plan).

Additional Goals and Objectives

We would offer an additional 0.5 MMBF of timber for products such as posts and
poles each year, and an additional 6.5 MMBF of timber for personal use fuelwood.

We would sell trees for timber from all the major forest species according to the
following proportions:
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Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir - Mixed conifer

Silvicultural Systems

50 percent
25 percent
15 percent
10 percent

c

Silvicultural systems would be designed to maintain and enhance biological
diversity while continuing to provide a sustained flow of resources.
Silviculture would be applied at the landscape level to produce a desired
vegetation condition. The desired condition would be based on objectives for
wildlife, visual quality, recreation, wood production, and forest health.

In practice, the silvicultural systems to be used in this alternative are
preponderantly uneven-aged. We would rely on primarily on selection
harvest-regeneration methods (group tree selection and individual tree selection)
in the spruce-fir, Douglas-fir/ mixed conifer, and ponderosa pine forests.

We would use even-aged silvicultural systems to harvest and regenerate aspen.

Unique Constraints

The constraints controlling the proportion of each tree species making up the
allowable sale quantity is basically the same as the other alternatives.
Alternative H5, however, emphasizes uneven-aged harvest-regeneration methods, in
contrast to Alternatives H1 through H4 which emphasize even-aged management.
Alternative H5 contains a predetermined harvest constraint of 24 MMBF per year
for the first decade.

Alternative H6

The purpose of this timber management program is to sell a maximum volume of 30
MMBF per year (on average) and to do so using the same lands as used in
Alternative H5, but also placing timber sales in the areas listed as "deferred"
in Alternative H5 and in some areas that would require cable logging. Note that
Alternatives H5 and H6 are identical in all respects except that more land is
used to produce and sustain the additional volume, and some of the additional
lands used are those specifically deferred in Alternative H5.

This volume figure is about 6 MMBF greater than the amount of timber our
projections of "timber quantity demanded" forecast for this area for the years
beginning in 1991 under the most likely conditions we can foresee. This volume
level also is about 30 percent greater than the amount of timber which was sold
from the National Forest in the most recent past, between 1980 and 1990. This
volume figure represents a 25 percent reduction in the planned allowable sale
quantity (that is, the allowable sale quantity currently established in the
Fores t Plan).
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Additional Goals and Objectives

We would offer an additional 0.5 MMBF of timber for products such as posts and
poles each year, and an additional 6.5 MMBF of timber for personal use fuelwood.

We would sell trees for timber from all the major forest species according to the
following volume proportions:

c

Spruce-fir
Aspen
Ponderosa Pine
Douglas-fir - Mixed Conifer'

Silvicultural Systems

65 percent
20 percent
10 percent
5 percent

Silvicultural systems will be designed to maintain and enhance biological
diversity while continuing to provide a sustained flow of resources.
Silviculture will be applied at the landscape level to produce a desired
vegetation condition. The desired condition would be based on objectives for
wildlife, visual quality, recreation, wood' production, and forest health.

In practice, we would rely primarily on selection harvest-regeneration methods
(group tree selection and individual tree selection) in the spruce-fir,
Douglas-fir - mixed conifer, and ponderosa pine forests. And we would use
even-aged silvicultural systems to harvest and regenerate aspen.

Uriique Constraints

Same as Alternative H5 with the following exception:

1. Constrain sawtimber sales to equal at least 300 MMBF per decade (30 MMBF
per year) for the first decade.

B-118

c

c



c

c

c

VIII. - EFFECTS OF BENCHMARKS, CONSTRAINTS, AND ALTERNATIVES

Introduction

The section provides a discussion of the outputs and effects of the
alternatives. The focus is upon the tradeoffs between the alternatives. The
purpose of presenting .a discussion is to facilitate the identification of the
alternative which comes closest to maximizing net public benefits. In order to
accomplish this objective, there needs to be an understanding of the ability of
the Forest to produce different goods and services in response to the issues,
and the tradeoffs involved with the decisions to produce one mix of goods and
services as opposed to another. As such, the comparative analysis provides a
basis for Planning Step 8; selection of the preferred amendment of the Forest
Plan.

Tradeoffs Among Alternatives

To provide a framework for assessing the tradeoffs, the issues which help to
identify the significant differences between the alternatives and their
respective quantifiable indicators of responsiveness, are discussed in Chapter I
of the SEIS. The discussion in Appendix B centers around the incremental
tradeoffs and opportunity costs between alternatives in order of decreasing
present net value.

Present Net Value (PNV) is the primary quantitative measure of economic
efficiency for each benchmark and alternative, and provides a partial estimation
of net public benefits. PNV is the sum of all market and nonmarket benefits
(priced outputs) minus the sum of all costs incurred in realizing the benefits,

·discounted to present day using a four percent discount rate. We used a 150
year period to make the calculation; however, the benefits and costs in the
first 50 years have the most significant effect on the PNV since the discount
factor for later time periods reduces costs and benefits to relatively
insignificant levels, when compared with the first fifty years.

Table B-VlII-l summarizes the benefits, costs, and PNV associated with the
maximum economic efficiency benchmark (Benchmark 3A), the current Forest Plan
(Alternative Hi), and the five alternatives analyzed as potential amendments to
the timber management provisions of the Forest Plan. Benchmark #3A is used as
a reference point in comparing the alternatives. The benchmark represents the
maximum net economic return available if priced resources on the Forest were
managed solely to maximize PNV. Differences in PNV, total benefits, and total
costs between successionally ranked alternatives are emphasized in Table
B-VIII-1. Table B-VlII-l provides an estimate of the net economic value of
priced resource outputs foregone if a lower ranked alternative is selected over
a preceding one.
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Table B-VIII-l Present Net Value and Discounted Costs and Benefits of
Alternatives

ALTERNATIVE PNV CHANGE DISCOUNTED DISCOUNTED
/BENCHMARK COSTS CMNGE BENEFITS CHANGE

(MM$)

Bmark. #3A 329.5 103.8 433.3
- 59.8 55.1 4.9

ALT. H2 269.7 158.9 428.4
- 0.0 - 2.1 2.3

ALT. H4 269.7 161.0 430.7
- 1.8 - 4.6 -6.4

ALT. H3 267.9 156.4 424.3
- 0·5 7.4 6.9

ALT. H5 267.4 163.8 431.2
(preferred) - 6.0 9.5 3.5

ALT. H6 261.4 173.3 434.7
- 3.7 11.0 7.2

ALT. H1 257.7 184.3 441.9
No Action

PNV ranges from a high of $269 million (Alternative H2) to a low of $257 million
(Alternative H1). The major factor resulting in differences in PNV is the level
of timber harvest in each alternative. The net incremental change in PNV for
each successive step from alternative to alternative moving down through the
table is negative.

Table B-VIII-2 disaggregates benefits and costs, displaying the contribution of
specific priced outputs to benefits and assigning approximate costs to major
accounting or budgeting categories. Note that timber benefits include the
estimated value of augmented water yields resulting from timber harvest. Note
also that recreation benefits and costs do not change, though in each alternative
timber harvest activity impacts dispersed recreation capacities by imparting
changes in recreational setting. We project no differences recreation benefits
because projected capacity under any of the alternatives exceeds projected
recreation de'mand. Therefore, the overall level of recreation benefits is not
constrained by the alternatives. Recreation capacity is estimated to exceed
projected use by about 600 percent over the next 10 years and by almost 300
percent at the end of the 5 decade projection period.
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r Range capacity is also affected by timber management.
change in managed range capacity resul ting from timber
projected range outputs.

However, here again the
harvest does not reduce

Table B-VIII-2 Present Net Value and Discounted Benefits and Costs by
Resource Group

ALTERNATIVES I PRESENT
NET VALUE I DiSCOUNT BENEFrrs

WATER I TIMBER REO.- I RANGE TOTAL I DiSCOUNTED COSTS I
TIMBER -f REO.·· ~ 'I ~ RANGE TOTAL

"vera'Mou.. {mUIIOnl 01' llll/D co are,

1.2 1US 388,2 28.6 427.2ALTH2

ALTH4

ALTH3

ALTH5

ALTHa

ALTH1

269.7

269.7

267.9

267.4

261.4

267.7

2.0

0.9

2.8

.8

3.8

13.5

8.2

14.4

19.5

23.2

388.2

388.2

288.2

388.2

3882

28.6

28.6

28.6

29"
28.6

430.7

424.3

431.2

435.4

441.9

11.7

18.6

8."
17.7

233

34.4

55.4

54.9

54.2

55.5

58.3

58.5

9.5

9.5

9.5

9.5

.5

9.5

157.5

161.0

156.4

163.8

173.3

184.2

c
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DIrect comparlsona of benefrtl and coett by Individual resource provide Indlcatlona of relatlonahlpa, but they may be misleading because many costa are not
separable under multiple ua. management
Recreation includes developed, dlaperaed, and w1tdernesa recreation categorle,. Wildlife and flsh related recreation Is also Included In recreation categol)'totala. The
proportIonal breakdown of recreation benefits Ie at followtl: developed recreation (51 percent), dispersed recreation (28 percent), and wllderneu recreation (7
percent).

•• Includes wildlife and fish program c~.
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Discounted Costs -- Discounted costs range from a high of $183.4 million in
Alternative H1 to a low of $156.4 million in AlternativeH3. The ranking of
alternatives by cost is directly related to their ranking by allowable sale
quantity (ASQ). The higher the alternatives ASQ, and assumed timber sales level,
the higher the budget cost. Timber management costs account for 5 percent
(Alternative H3) to 17 percent (Alternative H1) of the total cost to implement
the Forest Plan

Discounted benefits Discounted benefits for each alternative are the sum of
the present net value of all market and nonmarket priced outputs. The discounted
benefits of timber, range, recreation and water are included in the PNV
determination. Recreation benefits represent developed recreation, wilderness,
and all other Forest-related dispersed recreation including big game hunting and
fishing.

Discounted benefits range from a high of $441.9 million in Alternative H1 to a
low of $424.3 million in Alternative H3. The difference between the alternatives
equals a maximum of four percent of the total measured benefits. The ASQ and
associated water yield that timber harvest produce account for the differences in
discounted benefits between alternatives.

Government Cash Flows, Receipts. and Budgets.

Cash Flow -- Net return to the U. S. Treasury, or "net cash flow," is defined as (
the difference between the total dollar receipts expected for an alternative and _
the total budget required to implement the alternative. Table 11-21 (Chapter
II) displays the net cash flows, total budget costs, total receipts, and noncash
benefits for all resource programs during the first and fifth decades in order of
decreasing net receipts. Net receipts are negative for each alternative. As a
rule, alternatives with the least negative net receipts have the highest. PNV,
given that non cash benefits are substantial and fairly constant by alternative.

Receipts -- Total receipts include revenues collected from the sale of timber,
grazing permits, campground fees, firewood permits, and other recreation and
non-recreation special uses. Receipts from the sale of timber range from a low
of 40 percent of total receipts for Alternative H3 to a high of 70 percent of
total receipts for Alternative HI. Net timber receipts vary directly with the
different ASQ's of each alternative. We assume the alternatives will not affect
developed recreation as a source of revenues, and have projected the same
developed recreation receipts for all alternatives.

Budgets -- Average annual budgets are also displayed in Table 11-21 (Chapter II)
as "Total Budget Costs." These budgets are the sum of capital investments,
operational costs, and general administration costs for all resource programs
making up the alternatives. Capital investment costs are designed to create or
improve capital assets in order to obtain benefits that occur during several
planning periods. Operational costs are variable costs paid for planning and
managing controlled outputs as well as for long term protection and maintenance
of capital assets. General administration costs include such things as rents,
facility maintenance, communication and computer equipment, and other (
miscellaneous expenses. ~
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The different ASQ's of the alternatives account for the differences in total
budget costs displayed in Table 11-21. The higher the harvest level, the higher
the total budget cost of the alternative.

Non-cash benefits "Non-cash benefits to users" refers to benefits that are
received by individual resource users who are charged less ,for the resource than
they are willing to pay, or less than current market prices indicate they should
pay. An example is the total benefit estimated for an Animal Unit Month (ADM) of
grazing. The total value used to calculate PNV was $9.78 (expressed in 1978
constant dollars), but the grazing fee permittees pay is $0.85 per AUM. The
difference ($8.43) between the total benefit value and the economic fee is a
non~cash benefit to the grazing permittee. Non-cash benefits are measured by the
difference between the total benefits and the total receipts; they are expressed
on an average annual basis in Table II-21 (Chapter II)

Non-cash benefits to users include wilderness use, dispersed recreation, many
forms of developed recreation that occur in non-fee sites, downstream water
consumption, and a portion of the range benefit value. As Table 11-21 shows,
non-cash benefits change very little from one alternative to the next. The
alternatives produce only minor differences in the non-revenue producing goods
and services such as augmented water yields and no difference in other resource
outputs which produce non-cash benefits.

Employment. Income and Payments to Counties.

Employment The volume of National Forest timber offered for sale and changes
in grazing and recreational use resulting from logging, potentially affects local
employment and income. In estimating employment and income impacts. we
considered the economic base of a five county area made up of Archuleta,
Dolores, La Plata. Montezuma, and San Juan counties in southwest Colorado.
Portions of the Forest also extend into Conejos, Hinsdale. Mineral, and San
Miguel Counties. But these counties are more closely associated economically
with other National Forests in Colorado and were not included in the economic
impact area of the San Juan National Forest.

Most purchasers of San Juan National Forest timber
county area, but some timber sales are awarded to
Colorado and Chama, New Mexico areas Hence.
potential to be affected by San Juan National Forest

are located within the five
companies in the Southfork,
these areas also have the
timber supply decisions.

c

Table II-22 (Chapter II) displays the change in employment resulting from each
alternative. We assume that employment in other parts of the economy. such as
recreation or agriculture sectors will not change from one alternative to
another.

The level of timber offerings directly affects timber and wood products sector
employment. The Forest Plan provides the greatest employment gains (235 jobs) by
increasing timber sales from 23 MMBF to 41 MMBF per year. Alternative H3. on the
other hand. triggers the greatest employment loss (170 job) by decreasing timber
sales from 23 MMBF to 10.4 MMBF per year. The other alternatives are
intermediate to Alternatives H1 and H3 in 'terms of their effect on employment.
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Alternatives H2 and H4 decrease employment by approximately 110 and 45 jobs, C"
respectively. Alternative H5 (the Preferred Alternative) maintains National
Forest sales at current levels thus maintaining current timber and wood products
related employment and income. Alternative H6 would increase employment by
increasing timber sales by approximately 25 percent.

Income -- Total timber and wood product related income would increase by $4.1
million in Alternative H1, but decrease by $3.0 million in Alternative H3. No
change in income would occur under Alternative H5. Alternatives H2 and H4 would
reduce loggingjsawmilling related income, but the reductions would be less severe
than anticipated for Alternative H3. Alternative H6 would increase income
slightly. The change in timber harvest is the single factor that causes income
changes among the alternatives.

Payments to Counties -- The Forest also has an impact on the local economy
through payments to local governments that are made in lieu of property taxes
(Chapter II, Table 11-22). The Forest Service, for example, pays 25 percent of
its total receipts to county governments. Since most Forest Service receipts are
collected from the sale of timber, the alternatives that produce higher volumes
of timber may be more beneficial to the counties' budgets. We provide this
qualification because changes in harvest receipts may not result in a
commensurate change the overall payments made to counties by the Federal
Government .

The 25 percent fund payments to counties and Federal Government payments to the e
states in lieu of taxes are interrelated and somewhat offsetting. A complex set
of PILT rules apply to maximum or minimum payments to counties. These payments
depend upon a number of factors including county population and are offset by the
amount paid to the counties through the 25 percent fund. Therefore, it's
difficult to predict how a change in 25 percent fund payments would affect the
PILT payment and, ultimately, total payments made to local governments from both
sources. Even if total payments to local governments do not change, though,
increased 25 percent fund payments resulting from increased timber revenues would
offset the PILT burden on the tax paying public.

Payments to counties are distributed on a proportional basis according to the
acreage of each county within the San Juan National Forest. Timber receipts
account for between 67 and 76 percent of total receipts. The higher percentages
are tied to the alternatives with the highest timber sales levels.

Summary Of Key "Trade-Offs"

Goods and services provided by the San Juan National Forest have national,
regional, and local implications. To help provide a partial framework for
judging the various tradeoffs between alternatives in terms of how they respond
to issues, we have summarized the long-term resource needs of the nation, region,
and local communities. Additional detail on these topics is provided in Chapter
III. Quantified indicators of responsiveness to major issues are displayed below
in a manner which highlights the comparative differences and tradeoffs between
alternatives.
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C National, Regional and Local Overview

The Final Environmental Impact Statement for the Resources Planning Act Program
(RPA, 1990) estimates that national demands will rise for all outputs of the
National Forests. Supplies will also increase, but at a much slower rate than
demand. At the same time, a strong demand exists to protect and enhance the
quality of the environment. Some key findings of the RPA program that are
relevant to the San Juan National Forest are:

By the year 2030, timber consumption in the U.S. is expected to increase by
about 60 percent from the level of the late 1980's due· to increased
population and economic activity.

Habitat demand for species dependent on mature timber, wetlands and riparian
areas will increase on public lands as habitat is lost on private lands.
Also, the federal list of vertebrate species in danger of extinction will
increase.

Projections based on expected demographic and economic changes indicate
continued growth in demand for outdoor recreation. Recreational use of
wilderness will also continue to grow. This is especially likely as the use
of more popular wilderness areas reaches the point of. over crowding.

c

c

Demands for nonconsumptive uses of water related to wildlife and fish
habitat, hydroelectric development, recreation, and maintenance of wetlands
will increase. Demand to maintain or improve water quality to allow for a
greater variety of uses is also expected.

The draft Regional Guide for the Rocky Mountain Region (1990) also estimates that
the demands for all outputs of the National Forests will rise in the States of
Colorado, Wyoming, South Dakota, and Nebraska.

As. reflected in the resource demand analysis documented in Chapter III of this
final SEIS, the Forest trends appear to be similar to those identified for the
nation and region.

Local issues include: (1) the loss of roadless areas to development, (2) the need
to maintain and enhance the biological diversity of the Forest with particular
sensitivity applied towards management of mature/old-growth forests, (3) the role
the National Forest plays in providing raw materials to commodity based
industries, and (4) the need to protect and enhance the quality of the
environment. These issues reflect many of the national and regional concerns.
The issues discussed in this supplemental EIS relate to the tradeoffs between
timber production and other resources.

Each alternative considered in this analysis meets different levels of demand for
the various wood products of the Forest while simultaneously addressing other
issues, concerns, and opportunities. To achieve timber demand objectives and/or
to respond to associated timber management issues, we must sometimes limit or
"trade off" other resource outputs. This trading off of other objectives or
outputs is called the opportunity cost of the decision.
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We have varied the following factors between alternatives: 1) the maximum volume
9f timber offered for sale (allowable sale quantity); 2) the location of timber
sales; 3) the species of tree harvested, and 4) the method of timber harvest.
These four factors affect other resource and environmental factors such as
recreation opportunities, mid wildlife habitat to name a few. These affects may
be described as tradeoffs.

The following is a series of indicators to evaluate the responsiveness of each
alternative to national, regional, and local issues. Each of these indicators
is directly affected by the timber management program. The indicators of
responsiveness to issues include:

c

Issue

Economic

Timber

Transportation

Recreation

Unroaded Areas

Visual Resource

Vegetation

Wildlife

Indicator

Timber program Present Net Value
Timber Benefit:cost ratio
Timber Revenue:cost ratio
Change in jobs (first decade)
Change in income (first decade)

Allowable sale quantity, MMBF/yr. (first decade)
Acres of lands suited for timber production
Suited lands (percent of total Forest acreage)

Miles local road construction/reconstruction (first decade)

Roaded recreation use capacity
Unroaded recreation use capacity

Number of timber sales in unroaded areas (first decade)
Total acres of roadless areas remaining undeveloped (end of
first decade)

Principal harvest method of alternative

Total acres of mature/old-growth habitat
Acres of ponderosa pine mature/old-growth habitat

Percent change in habitat capability for early, mid, and
late successional wildlife indicator species.

(

The following comparisons of the alternatives discuss the principal tradeoffs
among the alternatives. We discuss the tradeoffs between pairs of alternatives
in the order in which the alternatives are ranked according to decreasing present
net value.
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c- Alternative H4 Compared to Benchmark 3A

Benchmark #3A estimates the maximum net monetary value of both priced market
resources (timber, developed recreation, and livestock outputs) and nonmarket
resources (dispersed recreation, wilderness, wildlife and fish, and water
outputs). This benchmark determines the most efficient mixture of market and
non-market resource uses on the Forest and the most efficient production schedule
for these resources.

Alternative H4 is designed to achieve maximum net economic returns to timber
management and, as a result, has the highest timber present net value among the
alternatives. The ASQ that achieves maximum economic returns is 20.0 million
board feet per year (average annual output). A total of 246,000 acres will be
managed for timber production. This suitable timber base is the fourth highest
among the alternatives.

Benchmark #3 and Alternative H4 display significant differences in terms of
constraints within which they are required to operate. By design Benchmark #3A
is not required to adhere to any specific management constraints. Therefore, the
benchmark maximizes economic efficiency in an unconstrained manner. By
comparison, we require Alternative H4 to adhere to a number of operational
constraints that ultimately affect (trade off) financial and economic
efficiency. These constraints in Alternative H4 address the species of trees to
include in the timber sales program, and in what proportions, and the
silvicultural harvest-regeneration methods used to culture trees. There are
overriding reasons related to other, management issues for including some less
economically efficient tree species such as ponderosa pine and aspen in the
timber sales program, as there are reasons for using harvesting methods other
than clearcutting in the alternative. Specifically, Alternative H4 requires
harvesting of spruce-fir, Douglas fir/mixed conifer, ponderosa pine and aspen.
Benchmark #3A has no such constraint and harvests only spruce-fir. Alternative
H4 is required to use shelterwood and selection harvest-regeneration methods.
Benchmark #3A is not, and emphasizes clearcutting spruce-fir. By comparing the
present net values of Benchmark #3A and Alternative H4, the reduction in present
net value resulting from the constraints applied to Alternative H4 but absent
from Benchmark #3A totals $2.7 million (See Table B-VIII-3).

Because Benchmark #3A features clearcutting, which allows fewer acres to be
harvested, it also requires fewer miles of road construction and reconstruction
per unit of volume harvested when compared to Alternative H4. Therefore, on a
per MMBF basis, the road cost for Benchmark #3A is somewhat lower than
Alternative H4.

The number of timber sales in unroaded areas and the unroaded area acreage
affected by timber management is the same between the alternative and benchmark.
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Table B-VIII-3 Benchmark #3A compared to Alternative H4
Benchmark

Indicator #3A
Alternative Difference (~

H4 3A to H4

Economic (timber only)
- Present Net Value (million $)
- Benefit-cost ratio
- Revenue-cost ratio
- Employment logging/sawmilling
- Income logging/sawmilling (million $)

Timber
- Allowable sale quantity, MMBF/yr.

(first decade)

Transportation
. - Miles local road construction/

reconstruction (first decade)

Unroaded Areas
Timber sales in unroaded areas
(# of first decade)

- Roadless areas remaining undeveloped
(1000' s acres end of firs t decade)'

Visual Resource
- Principal harvest method

Alternative H2 Compared To Alternative H4

5.2
1.25
1.01

405
7.0

30.6

14

16

975

Clearcut

2.5
1.16
0.96

275
4.8

20.5

15

12

979

Shelterwood

-2.7
-0.09
-0.05

-130
-2.2

-10.1

+1

-4

+4

(

In order to achieve the goal of maximum economic efficiency, Alternative H4
offers for sale 20.0 MMBF of timber per year. By contrast, Alternative H2
strives to provide maximum financial returns. To achieve this goal Alternative
H2 offers for sale 15.4 MMBF per year, 4.8 MMBF less than Alternative H4.
Alternative H2 identifies 216,000 acres as suited for timber production. This
is 30,000 acres less than AlternativeH4 and is the second lowest of the six
alternatives (see Table B-VIII-4).

The differing goals of the two alternatives· -- maximum economic efficiency
verses maximum financial efficiency present distinct differences in
purpose. To achieve maximum financial efficiency Alterative H2 is concerned
with timber receipts and timber costs and tries to maximize the difference
between the two. Alternative H4, on the other hand, is concerned with
maximizing the difference between all timber harvest related benefits (here
timber receipts and the estimated value of increased water yield resulting from
timber harvest) and timber related costs. The most financially efficient
alternative is not necessarily the most economically efficient, and vice versa.

c
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By seeking to achieve maximum financial efficiency, Alternative H2 would offer
for sale 15.4 MMBF of timber per year. The financial present net value of this
alternative (difference between discounted revenues and costs). would equal $0.0
million dollars, and the economic present net value (difference between
discounted benefits and costs) would equal $1.8 million dollars (See Chapter II,
Table 11-23). In contrast, by seeking to maximize economic efficiency
Alternative H4 would increase the ASQ from the 15.2 MMBF of Alternative H2 to
20.5 MMBF. By increasing the ASQ by an increment of 5.3 MMBF, financial present
net value drops by $0.7 million, but the economic present net value increases by
0.8 million, from $1.8 million in Alterative H2 to $2.5 million in Alternative
H5. Therefore financial efficiency is traded off to achieve increased economic
efficiency as the ASQ is increased from the 15.2 MMBF of Alternative H2 to 20.5
MMBF.

Because the ASQ of Alterative H2 is lower than that of Alternative H4, the
number of timber related jobs and total logging and sawmilling sector income is
commensurably lower in Alternative H2. The 5.3 MMBF difference in the ASQ's of
two alternatives affects approximately 65 timber related jobs.

Because the harvest levels of Alternative H2 are lower than Alternative H4, the
total number of timber sales in unroaded areas is slightly lower, the acres
remaining unroaded after one decade are slightly higher, and the amount of road
construction and reconstruction in Alternative H2 are lower.

Wildlife habitat capability is about the same for the two alternatives. The
lower harvest levels of Alternative H2 as compared to Alternative H4, favor
early-successional wildlife species slightly less than Alternative H4.
Conversely, Alternative H2 favors late-successional species slightly more than
Alternative H2.

Alternative H3 Compared to Alternative H2

Alternative H3 is similar to Alternative H2 in that it is intended to maximize
financial returns. However, they differ in two other respects. First,
Alternative H3 excludes timber sales in unroaded areas while Alternative H2 does
not. Secondly, while the two alternatives impose similar constraints that
specify the species of timber to be sold and in what proportions. Alterative H3
emphasizes uneven-aged management methods more so in Alternative H3.

The roadless area harvesting constraints present in Alternative H3 but absent
from H2 reduce present net value by $1.1 million (see Table B-VIII-5). This
present net value reduction is incurred because a number of profitable sales (in
fact seven of the highest 20 when arrayed in order of descending present net
value) are located in unroaded areas and not available in Alternative H3.
Because these otherwise profitable sales in unroaded areas cannot be replaced by
timber of equal or positive value in roaded areas, the level of timber sales
that maximizes financial efficiency is lower in Alternative H3 than Alternative
H2.
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Table B-VIII-4 Alternative H4 compared to Alternative H2

Indicator
Alternative Alternative Difference

H4 H2 H4 to H2
c

Economic (timber only)
- Present Net Value (million $)
- Benefit-cost ratio
- Revenue-cost ratio
- Employment logging/sawmilling
- Income logging/sawmilling (million $)

Timber
- Allowable sale quantity. MMBF/yr.

(first decade)
- Lands suited for timber prod.

(1000's of acres)

Transportation
- Miles local road construction/

reconstruction (first decade)

Recreation (1000's of RVD's/yr.)
- Roaded recreation use capacity
- Unroaded recreation use capacity

Unroaded Areas
Timber sales in unroaded areas
(# of first decade)

- Roadless areas remaining undeveloped
(1000's acres end of first decade)

2.5
1.16
0.96

275
4.8

20.5

246

15

3930
1590

12

978

1.7
1.14
1.00

210
3.4

15.2

216

11

3960
1595

10

979

-0.8
-0.02
+0.04

-65
-1.4

-5.3

-30

-4

+30
+5

-2

+1

(

Visual Resource
- Principal harvest method Shelterwood Shelterwood

Vegetation (after one decade)
- mature and old~growth habitat (acres
- Ponderosa pine mature and old-growth

habitat (acres)

Wildlife (after one decade)
- %change in habitat capability
- Early successional indicator species
- Mid successional indicator species.
- Late successional indicator species.
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34

+0.1
+0.6
-1.5

582

32

0.0
+0.5
-0.2

+10

-2

0.1
0.1
1.3



c J'.lso because Alternative H3 places greater emphasis on uneven-aged management
than does Alternative H2, present net value is somewhat compromised. This
present net value reduction occurs because over a 50 year time frame, the period
over which we calculate present net value, selection harvest-regeneration methods
yield less harvested volume per acre and thus less revenue. than she1terwood
methods on a per acre basis.

Alternative
employment
alternative

H3 would also result in lower logging and sawmilling. associated
than Alternative H2 because the timber supply objective· of the
are approximately 35 percent lower than Alternative H2.

c

c.

Alternative H2's higher timber sale objectives favors ear1y- and mid-successional
wildlife species more so than Alternative H3.
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Table B-VIII-5 Alternative H2 compared to Alternative H3

Alternative Alternative Difference
Indicator H2 H3 H2 to H3

(

Economic (timber only)
- Present Net Value (million $)
- benefit-cost ratio
- revenue-cost ratio
- Employment logging/sawmilling
- Income logging/sawmilling (million $)

Timber
- Allowable sale quantity, MMBF/yr.

(first decade)
- Lands suited for timber prod.

(1000's of acres)

Transportation
- Miles local road construction/

reconstruction (first decade)

Recreation (1000's of RVD's/yr.)
- Roaded recreation use capacity
- Unroaded recreation use capacity

Unroaded Areas
Timber sales in unroaded areas
(# of first. decade)

- Roadless areas remaining undeveloped
(1000's acres end of first decade)

1.7
1.14
1.00

210
3.4

15.2

216

11

3960
1595

10

979

0.6
1.07
0.96

150
2.5

10.4

176

9

3950
1600

1

988

-1.1
-0.07
+0.04

-60
-0.9

-4.8

-40

-2

-10
+5

-9

+9

(

Visual Resource
- Principal harvest method Shelterwood Shelterwood

Vegetation (after one decade)
- mature and old-growth habitat (acres)
- Ponderosa pine mature and old-growth

habitat (acres)

Wildlife (after one decade)
- %change in habitat capability
- Early successional indicator species
- Mid successional indicator species.
- Late successional indicator species.
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582

32

+0.0
+0.5
-0.2

577

41

+0.0
+0.4
-0.2

-5

+9

0.0
0.1
0.0



c

Alternative H5 Compared to Alternative H3

Alternative H5, the "Preferred Alternative." sets the maximum ASQ at 24 MMBF per
year and identifies 20 percent of the Forest (375.000 acres) as suited for
timber production. This suitable timberland area is the third highest among the
alternatives and 199.000 acres greater than Alternative H3 (Table B-VIII~6).

Alternative H5 imposes additional constraints on timber management not present
in Alternative H3. First. Alternative H5 emphasizes uneven-aged management more
so than Alternative H3. Because of this increased emphasis on uneven-aged
management. Alternative H5 harvests less volume per acre over the five decade
projection period and sales are slightly more costly to prepare when compared to
Alternative H3. Secondly, Alternative H5 is required to produce 24 MMBF of
timber annually. Because this sales level exceeds the level that maximizes both
economic efficiency (20.5 MMBF, Alternative H4) and financial efficiency (15.2
MMBF, Alternative H2). the additional increment of timber sold in Alternative H5
over and above either of these two levels or the level of Alternative H3 is less
financially efficient. The benefit-cost ratio of Alternative H3 is 1.07 as
compared to a benefit-cost ratio of 0.90 for Alternative H5.

Alternative H5 depicts a scenario where potentially higher levels of financial
and/or economic efficiency are traded off (as demonstrated by the difference in
present net value between Alternatives H2 and H5, H3 and H5. or H4 and H5) to
maintain current employment and income in the timber and related industries. A
higher present net value could be achieved by reducing timber sales from the
level of Alternative H5. but at the expense of jobs and income. The direct
efficiency - employment tradeoffs' would involve a 35 percent reduction in
employment to maximize financial efficiency as in Alternative H2, a 55 percent
employment reduction to achieve the financial efficiency and roadless area
objectives of H3. and a 16 percent employment reduction to achieve the economic
efficiency objectives of H4.

Because of the higher timber sale objective of Alternative H5. the total acres
remaining unroaded after 50 years in Alternative H5 are less than those
remaining unroaded in Alternative H3. The dispersed recreation capacity of
Alternative H5 in both unroaded and roaded settings is slightly lower than
Alternative H3.

The higher timber sale objectives of Alternative H5 provides for habitat that
favors early-successional wildlife species. Overall. however, the change in
habitat capability for all wildlife indicator species in either alternative is
minor.
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Table B-VIII-6

Indicator

Alternative H3 compared to Alternative H5

Alternative Alternative Differ~nce

H3 H5 H3 .to H5

c
Economic (timber only)
- Present Net Value (million $)
- benefit-cost ratio
- revenue-cost ratio
- Employment logging/sawmilling
- Income logging/sawmilling (million $)

Timber
. - Allowable sale quantity, MMBF/yr.

(first decade)
- Lands suited for timber prod.

(1000's of acres)

Transportation
- Miles local road construction/

reconstruction (first decade)

Recreation (1000's of RVD's/yr.)
-.Roaded recreation use capacity
- Unroaded recreation use capacity

Unroaded Areas
Timber sales in unroaded areas
(# of first decade)

- Roadless areas remaining undeveloped
(1000's acres end of first decade)

100.6
81.07
80.96

150
102.5

·10.4

176

9

3950
1600

1

988

-1.6
0.90
0.81

320
05·5

24.0

375

18

3930
1580

13

977

-2.2
-0.17
-0.15

+170
+3.0

+13.6

+199

+9

-20
-20

+12

-11

(

Visual Resource
- Principal harvest method Shelterwood Selection

Vegetation (after one decade)
- mature and old-growth habitat (M-acres)
- Ponderosa pine mature and old-growth

habitat (M-acres)

Wildlife (after one decade)
- %change in habitat capability
- Early successional indicator species
- Mid successional indicator species
- Late successional indicator species
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577

41

+0.0
+0.4
-0.2

552

31

+0.3
+0.7
-2.3

-25

-10

0.3
0.3
2.1



( Alternative H6 Compared to Alternative H5

Alternative H6 specifies a maximum ASQ of 30.0 MMBF per year as compared to 24
MMBF per year for Alternative H5. This ASQ exceeds current sales levels by
approximately 25 percent, but is 25 percent less than the currently approved
ASQ. Alternative H6 identifies 395,000 acres (21 percent of the Forest) as
suited for timber production. This is the second highest among the
alternatives, and is 20,000 acres greater than Alternative H5 (Table B-VIII-7).

By providing higher timber sales levels than Alternative H5, Alternative H6
triggers the same tradeoffs that the increase in sales levels of Alternative H5
relative to Alternative H4 triggered. Economic and financial efficiency further
decrease, lands suited for timber production increase, and nonmotorized
recreation opportunities decrease.

c

With the exception of differing constraints on ASQ, Alternative H5 and H6 are
virtually identical. Therefore, the lower present net value of Alternative H6
is solely the result of it's higher timber sales objective relative to
Alternative H5. We would expect this further reduction in present net value
since the timber sales level of Alternative H5 already exceeds the sales level
that maximizes present net value. The incremental increase in timber sales in
Alternative H6 relative to Alternative H5 reduces the economic efficiency of
timber management from -$1.6 million in Alternative H5 to -$3.8 million, a
difference of -$2.2 million between the two alternatives. Conversely, because
harvest levels increase by 25 percent in Alternative H6 relative to Alternative
H5, logging and sawmilling employment also increase by about the same
approximate proportions over Alternative H5.

Because of the higher level of developmental activities
Alternative H6, the total acres remaining unroaded after
and semi-primitive non-motorized recreation capacity
compared to Alternative H5.

in unroaded areas in
one decade are fewer,
drops slightly when

The higher harvest levels of Alternative H6 provide for habitat which favors
early- and mid-successional wildlife species more so than Alternative H5 does.
Conversely, Alternative H5 provides slightly more habitat for late-successional
species than does Alternative H6 after 5 decades.
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Table B-VIII-7

Indicator

Alternative H5 compared to Alternative H6

Alternative Alternative Difference
H5 H6 H5 to H6

Economic (timber only)
- Present Net Value (million $)
- benefit-cost ratio
- revenue-cost ratio
- Employment logging/sawmilling
- Income logging/sawmilling (million $)

Timber
- Allowable sale quantity. MMBF/yr.

(first decade)
- Lands suited for timber prod

(1000's of acres)

Transportation
- Miles local road construction/

reconstruction (first decade)

Recreation (1000's of RVD's/yr.)
- Roaded recreation use capacity
- Unroaded recreation use capacity

Unroaded Areas
Timber sales in unroaded areas
(# of first decade)

- Roadless areas remaining undeveloped
(1000's acres end of first decade)

Visual Resource
- Principal harvest method

Vegetation (after one decade)
- mature and old-growth habitat (M-acres)
- Ponderosa pine mature and old-growth

habitat (M-acres)

Wildlife (after one decade)
- % change in habitat capability
- Early successional indicator species
- Mid successional indicator species.
- Late successional indicator species.
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-1.6
0.90
0.81

320
5·5

24.0

375

18

3930
1580

13

977

Selection

552

31

+0.3
+0.7
-2.3

-3.8
0.84
0.73

405
06.9

30.0

395

28

3930
1560

28

970

Selection

536

31

+0.3
+0.8
-2.6

-2.2
-0.06 ..
-0.08

+85
+1.4

+6.0

+20

+10

o
-20

+15

-7

-16

o

0.0
0.1
0.3
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~ Alternative H1 Compared to Alternative H6

Alternative H1, the "No Action" Alternative, represents the current Forest Plan
timber management direction. The first decade ASQ for Alternative H1 is 41.0
MMBF per year (average annual output) as compared to 30 MMBF per year for
Alternative H6. A total of 470.000 acres are sUited for timber production in
H1. This is the highest acreage among the alternatives and 75.000 acres greater
than Alternative H6 (Table B-VIII-8).

With the exception of the constraint that requires Alternative Hl to achieve an
ASQ of 41 MMBF per year. the constraints placed on Alternative Hl are identical
to those applied to Alternatives H2 and H4. Therefore differences in present
net value and other indicators among these three alternatives result solely from
differing timber sales levels and sale locations. The first decade harvest
level of Alternative H1 is 2 1/2 times greater than that of Alternative H2 (the
financial maximization alternative) and two times that of Alternative H4 (the
economic maximization alternative). Successively higher levels of timber
harvest in excess of these most efficient levels, result in successively lower
present net value. For that principal reason the present net value of
Alternative H1 is lower than Alternative H6. Alternative H6 is lower than
Alternative H5. and Alternative H5 is lower than Alternative H2 or Alternative
H4.

c
Other factors not displayed in Table B-VIII-8 also lower the present net value
of Alternative H1 relative to Alternative H6 or the other alternatives. First.
we project that the significantly higher level of timber sales in Alternative Hl
would result in 10 - 15 percent lower bid prices than the other alternatives.
Second, the unfavorable sale locations needed to meet the additional timber
objectives of Alternative Hl would raise both logging and sale preparation
costs. The higher costs of log production would lower timber bid prices and the
higher costs of sale preparation would increase Forest Service operating costs.
both of which would also reduce the present net value of Alternative H1 relative
to Alternative H6 or the other Alternatives.

The additional increment of timber sold in Alternative Hl (10 MMBF per year)
over and above the Alternative H6 level. loses 3.8 million dollars. This
amounts to a decrease of $0.38 million in present net value for each one MMBF
increase in the ASQ for output levels between 30 and 40 MMBF per year. On the
other hand. Alternative H1 would provide for significantly higher logging and
sawmill employment and income as compared to Alternative H6.

Because of the higher timber sales objectives, the total number of acres
remaining unroaded after one decade in Alternative H1 will be less than in
Alternative H6. Dispersed recreation capacity in unroaded settings will also be
slightly lower than in Alternative H6.

The higher harvest levels of Alternative Hl relative to Alternative H6 provide
habitat which favors early- and mid-successional wildlife species. Conversely,
Alternative Hl would provide for less mature and old-growth habitat than
Alternative H6 after five decades.
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Table B-VIII-8 Alternative H6 compared to Alternative HI c
Indicator

Alternative Alternative Difference
H6 H1 H6 to H1

Economic (timber only)
- Present Net Value (Million $)

benefit-cost ratio
revenue-cost ratio
Employment logging/sawmilling
Income logging/sawmilling (million $)

Timber
- Allowable sale quantity. MMBF/yr.

(first decade)
- Lands suited for timber prod

(1000's of acres)

Transportation
- Miles local road construction/

reconstruction (first decade)

Recreation (1000's of RVD's/yr.)
- Roaded recreation use capacity
- Unroaded recreation use capacity

Unroaded Areas
Timber sales in unroaded areas
(# of first decade)

- Roadless areas remaining undeveloped
(1000's acres end of first decade)

Visual Resource
- Principal harvest method

Vegetation (after one decade)
- mature and old-growth habitat (M-acres)
- Ponderosa pine mature and old-growth

habitat (M-acres)

Wildlife (after one decade)
- % change in habitat capability
- Early successional indicator species
- Mid successional indicator species.
- Late successional indicator species.
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-3.8
0.84
0.73

405
6.9

30.0

395

27

3930
1560

28

972

Selection

536

31

+0.3
+0.8
-2.6

-7.7
0.77
0.67

555
9.6

41.0

470

35

3920
1550

47

965

Shelterwood

471

28

+0.5
+1.3
-4.4

-3.9
-0.07
-0.06

+150
+2.7

+11.0

+75

+8

-10
-10

+19

-7

-65

-3

0.2
0.5
1.8
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C Analysis of Constraints' Within The Alternatives

,The constraint analysis entails a number of benchmark and alternative
comparisons. The design of the alternatives facilitates the tradeoff analysis.
The difference in present net value obtained from the with and without analysis
represents the maximum effect the constraint had on the alternatives. The
process of determining opportunity costs deals in aggregate with constraints
designed to meet a specific goal, objective, or management requirement, for
example the opportunity cost of imposing silvicultural constraints on
regeneration harvest method rather than the opportunity cost of each individual
constraint in the silvicultural constraint set.

c

c~

An alternative method for determining the tradeoffs for each constraint present
within an alternative is to incrementally add each constraint individually to a
basic model formulation, until all the constraints needed to simulate the
alternative were present. We chose not to use that procedure for three reasons.
First, the costs of conducting such an analysis would be prohibitive due to the
number of constraints in question. For example, there are 16 general relational
constraints which address the mix of tree species harvested and harvest method(s)
required for each tree species in the alternatives. Secondly, depending upon the
order in which constraints are added to the formulation, the opportunity costs
could change drastically. By using the first tradeoff analysis process described
in the above paragraph, the opportunity costs attributed to each constraint type
are "unmasked" and are representative of the maximum' tradeoff realized in
applying the constraint. Third, the opportunity cost of imposing each constraint
varies by alternative, indicating that co-effects of constraint combinations
within the alternatives also influence the analysis of tradeoffs.

How silvicultural systems affect fi~ancial and economic efficiency

Silvicultural activity is not evenly distributed over the Forest, but is
relatively concentrated in lower-lying forests, forests which are relatively
gentle in grade, and in certain species of forests. We are concerned about the
quality of the human environment, and the biological diversity of the areas in
which silvicultural activity occurs, particularly since other human uses are made
of the same areas at the same time. Therefore for this amendment we have sought
to reevaluate the silvicultural practices used to achieve the purposes of
management so that environmental quality and biological diversity in areas where
we do practice silviculture may be better protected, maintained, and where
needed, enhanced.

The draft SEIS alternatives emphasized even-aged harvest-regeneration methods.
To assist in decisionmaking and to gain fuller understanding of the tradeoffs
involved with these alternative silvicultural options, we have expanded the
alternative analysis in this final SEIS to investigate a variety of silvicultural
strategies involving even-aged and uneven-aged management practices. We
investigate the financial and economic tradeoffs between different systems within
the context of individual alternatives, rather than relying solely on cross
comparisons between alternatives where other key factors in the management
program, such as sales volume and sales locations, are varied.

B-139



The following table depicts the different sets of silvicultural emphases tested
within the individual alternative(s). Each set represents a different
predominant silvicultural emphasis for the alternative. The two uneven-aged
management options depart from current silvicultural standards and guidelines by
sequentially increasing the emphasis the Forest places on uneven-aged management
systems. For example, under the "mixed even/uneven-aged management" option we
would specify uneven-aged management for close to 50 percent of the conifer
stands. Under the "uneven-aged management" option we would specify uneven-aged
management for 75 percent, or more, of conifer stands. Aspen is clearcut under
all of the alternatives.

The silvicultural option highlighted in bold print for each alternative (labeled
as "Pref") represents the silvicultural emphasis we chose to implement the
alternative, in light of the alternatives purpose and our knowledge of the
specific environmental conditions within those areas of the Forest where
timbering activities would most likely be conducted. The location and extent of
likely harvest areas vary by alternative. The silvicultural options labeled
"Opt." are the additional silvicultural options tested but not recommended to
implement the alternative. We display and discuss these alternative
silvicultural strategies considered to implement the timber management
alternatives to gain insights regarding their relative financial and economic
tradeoffs.

C
-,·

!

Silvicultural= = "'A"'l"'t:;e:;r,.,n"'a"'t"'""'·v"'e""'= -::=- -=,_--
Option H1 H2 H3 H4 H5 H6

Table B-VIII-9 Summary of Silvicultural Options Tested Within the Alternatives c\
Even-aged
Management Prer Prer -- Prer Opt. Opt.

Mixed Even/-
Un-even aged -- Opt. Prer Opt. Opt. Opt.
Mgt.

Uneven-aged -- -- -- -- Prer Pref

The following constraint set was applied to Alternatives H1, H2, and H4, in order
to control the mix of tree species comprising the commercial timber sale program
and the method(s) in which each tree species or cover type would be harvested.
The constraints are proportional and therefore apply to all harvest levels:

1. Aspen Harvest must equal between 21 and 25 percent of total harvest.

2. Within the conifer component of total harvest (75 to 79 percent of
total), provide for the following proportional mix of conifer species:
Spruce-fir, 45 to 55 percent; Douglas-fir/mixed conifer, 7 to 12
percent; and ponderosa pine, 14 to 20 percent of total harvest.
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'3. Limit clearcutting in spruce-fir to no more than 12 percent of the
harvested spruce-fir acres. Limit selection harvest in spruce-fir to
no more than 35 percent of harvested spruce-fir acres.

4. limit commercial thinning in spruce fir to no more than 50 percent of
spruce-fir acres harvested.

5. Limit shelterwood harvest of ponderosa pine to between 40 and 100
percent of ponderosa pine acres harvested.

6. Limit clearcutting of Douglas-fir/mixed conifer to no more than 12
percent of total Douglas-fir/mixed conifer acres harvested.

7. Limit selection harvest of Douglas-fir/mixed conifer to less than 20
percent of Douglas-fir/mixed conifer acres harvested.

Alternatives H3. H5 and H6 contained the same basic constraints on the proportion
of tree species harvested but, as just shown, evaluate additional silvicultural
options that emphasize uneven-aged management methods.

Alternative Hl is designed to portray the current Land and Resource Management
Plan. For this alternative, we investigated the financial and economic
efficiency of current harvest-regeneration management practices only. Under
this management scenario, the timber program revenue:cost ratio is 0.67, PNVis
-$11.4 million, the average timber revenue is $26.30, and the break even timber
price (Le., the price needed to cover the costs of production) is $35.10.
Average timber revenue falls short of the break even price by $8.80 for each MBF
of timber harvested. (Table B-VIII-I0)

We tested two different sets of silvicultural standards to implement Alternative
H2 (Table B-VIII-I0). The first examined the implications of the current
even-aged management emphasis. and the second examined the implications of
managing approximately 50 percent of spruce-fir stands using uneven-aged
management practices.

When Alternative H2 is implemented using current silvicultural practices, we
achieve a revenue:cost ratio of 1.00 and timber sales level that maximizes
financial returns of 15.2 MMBF per year.

In contrast, when increased emphasis is placed on uneven-aged management. the
financial performance of the alternative' remains approximately the same, but the
timber sales level that provides maximum financial return drops from 15.2 MMBF to
13.9 MMBF per year (Table B-VIII-I0). The revenue:cost and benefit:cost ratio of
Alternative H2 is approximately the same for both silvicultural emphases.
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We applied the increased uneven-aged management emphasis to Alternative H3. C
Under this scenario, the revenue:cost ratio of the alternative equals 0.95, PNV
equals -$0.4 million, and the average harvest price of $30.20 falls short of the
$32.2 per MBF break-even price for the· alternative. Alternative H3 defers a
number of otherwise financially efficient timber sales in unroaded areas. This
constraint on roadless area sales reduces the timber sales level that maximizes
financial returns from 15.2 MMBF (Alternative H2) to 10.4 MMBF per year (Table
B-VIII-l0) .

We tested two different sets of silvicultural standards for Alternative H4 (Table
B-VIII-l0). The first test examined the financial and economic implications of
continuing even-aged management (primarily shelterwood harvest), and the second
variation examined the scenario where approximately 50 percent of treated
spruce-fir stands are harvested using uneven-aged harvest-regeneration systems.

Alternative H4 achieves a revenue:cost ratio of 0.96 and maximizes economic
performance by producing 20.5 MMBF of timber per year when implemented using
current even-aged management practices. In contrast, implementing the
alternative using increased uneven-aged management practices, decreases the
revenue cost ratio of the alternative from 0.96 to 0.93 and the level of timber
sales that maximizes economic performance from 20.5 MMBF to 14.2 MMBF per year.

We investigated all three sets of silvicultural standards for Alternative H5
(Table B-VIII-lO), holding the timber supply objective constant at 24 MMBF per
year. Therefore, the changes in financial and economic efficiency displayed in
Table B-VIII-l0 are entirely the result of the different silvicultural standards
and guidelines tested. Scanning down through the Table, as we sequentially
increase the emphasis placed on uneven-aged management, the PNV, benefit: cost
ratio, and revenue:cost ratio of the alternative decreases. Over the range of
silvicultural options tested, the revenue:cost ratio of the alternative ranges
from 0.95 to 0.81.

We analyzed two silvicultural emphases for Alternative H6: even-aged management,
and the uneven-aged management emphasis. The Alternative was required to produce
30 MMBF per year. As was the pattern for Alternative H5, as we increasingly
emphasize uneven-aged management, the PNV, benefit:cost ratio, and revenue:cost
ratio of Alternative H6 decreases. The difference in revenue:cost ratios between
the even-aged and uneven-aged management option is 0.81 and 0.73, respectively.
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C
Table B-VIII-I0 Financial and Economic Efficiency of Alternative Silvicultural

Options. Average Timber Harvest Price is used as a Proxy of
Expected Timber Price

Silvicultural Breakeven
em hasis benefits Price

(Millions ($/MBF)
Alternative Hl

Current silv. I I I Ipractices 41.0 26.7 23.2 34.3 0.78 0.67 37.6

Alternative HZ

Current silv.
practices 15.2 14.1 12.3 12.3 1.14 1.00 32.6

Increased Un-
Even-aged Mgt. 13·9 12.0 10.8 10.6 1.13 1.02 32.9

Alternative H3

Increased Un-
I I I IC

even aged Mgt. 10.4 9.8 8.9 9.2 1.07 0.96 32.2

Alternative H4

Current silv.
practices 20·5 17.9 14.7 15.4 1.16 0.96 32.1

Increased Un-
even aged Mgt. 14.2 11.2 9.8 10.4 1.07 0.93 33.4

Alternative H5

Current silv.
practices 24.0 17.3 15.2 16.1 1.08 0.95 30.8

Increased Un-
even aged Mgt. 24.0 16.8 14.8 16.9 0.99 0.87 32.7

Primarily Un-
even aged Mgt. 24.0 16.0 14.4 17.7 0.90 0.81 34.8

Alternative H6

Current silv.
practices 30.0 20.2 17.6 21. 7 0.93 0.81 33.8

C Primarily Un-
~O.Oeven aged Mgt. 19.'5 17.0 2~.~ 0.84 0.7~ ~6.6
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How Harvest Level Affects Financial and Economic Efficiency

The harvest level constraints are designed to establish a specific harvest
objective for a number of the alternatives. Alternative H4 maximizes economic
efficiency. resulting in a first period harvest level of 20.5 MMBF per year.
Alternatives H5, H6, and HI have identical constraints with respect to the
proportion of individual tree species harvested, but each contains an additional
lower bound constraint that constrains harvest levels to exceed Alternative H4 by
some preset amount. Alternative H5, H6 and HI, have first period harvest
objectives of 24 MMBF, 30 MMBF, and 41 MMBF, per year respectively. Upward
deviations from the 20.5 MMBF/yr. harvest level of Alternative H4 carry an
opportunity cost in terms of reduced PNV. The change in PNV as harvest levels
are incrementally increased from Alternative H4 (the PNV maximizing level) are
denoted in Table B-VIII-l1. Opportunity costs are expressed in both financial
and economic terms. The PNV's displayed are for the timber program only.

c

Table B-VIII-ll Comparison of Economic and Financial Returns to Timber
Management under Four Alternative Harvest Levels.
millions of 1978 dollars}

Financial Analysis Economic Analysis
Alternative Rev. Costs PNV diff. Ben. Costs. PNV diff

H4 (20.5 MMBF) 14.7 15.4 -0.7 17.9 15.4 2.5
-2.6 -4.2 (H5 (24.0 MMBF) 14.4 17.7 -3.3 16.0 17.7 -1.7
-3.0 -2.1

H6 (30.0 MMBF) 17·0 23.3 -6.3 19.5 23.3 -3.8
-4.8 -3.8

HI (41.0 MMBF) 23·2 34.3 -11.1 26.7 34.3 -7.6

The maximum opportunity cost is represented by the differences between
Alternatives H4 and HI in terms of harvest level. Alternatives H5 and H6 are
intermediate to HI in terms of opportunity costs.

How Timber Prices Affect Financial and Economic Efficiency

The resul ts of the previous financial and economic analyses displayed in this
Appendix, reflect the assumption that timber prices, at current harvest levels,
equal long-term average harvest price. In this section, we reexamine the
alternatives ·using a second pricing assumption, current sales price, as a proxy
of expected near-term harvest price.
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We've chosen to test the alternatives under these two price structures. sales
price and harvest price. because recent sales prices for the years 1988. 1989 and
1990 are measurably higher than harvest prices for these same years. Where such
differences are observed between sales and harvest price over a period of a few
years. current sales prices may represent a more accurate proxy of expected
near- term revenues. The average sales price for timber has increased steadily
over the past three years. In 1990 • for example. this price is approximately
$35./MBF (expressed in 1978 constant dollars). as opposed to the average harvest
price (revenue) for the same year of $25./ MBF.

Table B-VIII-12 displays the performance of the alternatives under this
alternative timber price scenario. This table is to be compared to Table
B-VIII-4. Since current sales price is higher than the average harvest price
under which we analyzed the alternatives. the measures of efficiency all
increase.

In addition. for those alternative which strive to maxlmlze financial or.
economic performance (H2. H3 and H4). we also see the volume of timber sales that
achieve these purposes increase as timber price changes.

The revenue:cost (R:C) ratio of Alternative H1 increases from 0.67 to 0.87. PNV
increases by $3.4 million over the base price assumption and average revenue per
MBF increases by $3.30 from $26.3 to $29.6 per MBF. The break-even price for the
alternative remains unchanged.

Under this "current sale price" timber price assumption. the Alternative H2
timber sale level that maximizes financial returns to the treasury increases
from 15.2 MMBF to 18.5 MMBF.

When we reanalyze Alternative H3 using current timber sales price. the timber
sales volume that maximizes financial efficiency increases by about 4 MMBF from
about 10.4 MMBF to 14.4 MMBF per year and the revenue:cost ratio of the
alternative increases from 0.96 to 1.11.

Alternative H4 displays results similar to Alternatives H2 and H3. When we
reanalyze the alternative assuming current timber sales price as the proxy of
expected timber price. the level of timber sales that maximize economic
efficiency increases from 20.5 to 22.8 MMBF per year and the revenue:cost ratio
of the alternative increases from 0.96 to 1.11.

The revenue:cost ratio of Alternative H5 increases from 0.81 to 0.95 under the
alternative timber price assumption. Similar changes in revenue:cost ratio are
observed for the other silvicultural standards tested in this alternative.

Alternative H6 displays changes in revenue:cost ratio similar to Alternative H5
under the two alternative timber pricing assumptions.
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C~ IX. - ANALYSIS OF TIMBER COST REDUCTION REVENUE ENHANCEMENT MEASURFS

Introduction

pubric criticism of timber sare costs and revenues has been growing since the
rate 1970's. At the center of controversy is the contention that the receipts
from many timber sales do not cover the associated costs. This contention has
surfaced in reports from such diverse groups as the Natural Resources Defense
Council (NRDC 1980), the Government Accounting Office (GAO 1984), and the
Congressional Research Service (Wolf 1984, Gorte 1984). The issue is at the
forefront in Forest Service Administrative Regions which are purported to
continuously lose money on their timber sale programs.

c

c

In September, 1983, the NRDC and others appealed the San Juan National Forest
Land and Resource Management Plan (LRMP) and Final Environmental Impact
Statement (FEIS). The Chief of the Forest Service's decision on the appeal was
subsequently reviewed by Deputy Assistant Secretary Douglas MacCleary of the
Office of the Secretary of Agriculture. On July 31, 1985, the USDA remanded
the San Juan LRMP, FEIS, and Record of Decision to cure deficiencies in the
planning documents. The Secretary found that the " ••• planning documents
for •• the San Juan ••. provide inadequate information on, or discussion of, the
economic implications of continuing and increasing a timber sales program where
costs substantially exceed revenues." Among a number of items to be addressed,
the USDA decision specifically directed, in four separate citations, that the
Forest investigate options for reducing timber program costs and/or enhancing
timber revenues.

Specifically, the remand stated:

"The ROD and other planning documents should also include a discussion of
or a reference to steps that will be taken to reduce timber costs and/or
enhance revenues while meeting appropriate multiple use objectives and
dependency needs of local communities."

"The effect that [cost reduction/revenue enhancement] steps, if successful,
would have on improving the economic efficiency of the timber program
should be evaluated and explained."

"There is little evidence in the record of the extent to which the Forest
has previously, is now, or will in the future explore ways to substantially
reduce timber and road costs or enhance revenues while achieving, at the
same time, appropriate multiple use objectives and providing adequate
supplies of timber to meet the existing dependent plant capacity and job
needs of the community."

"The planning documents do not evaluate the effect on the overall economics
of the timber program that could result from efforts to reduce costs and/or
enhance revenues.
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Since 1983, the Forest Service has focused on ways to improve the financial
efficiency of timber management. Numerous recommendations have come out of the
Productivity Improvement Team (PIT) reports (various publications 1983-1985),
the National Administrative Review, Timber Sales Chapter (NAR 1984), and The
Analysis of Costs and Revenues of Four National Forests (1986). The
Forest, in an ongoing effort to improve the financial efficiency of its timber
program, has adapted a number of recommendations from these reports.

In the next section of this Appendix we will review and summarize the results
of cost reduction efforts in specific program areas. We will then examine the
aggregate effect of the Forest's cost reduction efforts on the financial
efficiency of the timber program.

COST REDUCTION EFFORTS

Organizational Structure

(

In an effort to streamline its timber management program, the San Juan NF has
organized "centers of excellence" where silviculturists, wildlife biologists,
and foresters carrying out sale preparation and administration duties serve the
five ranger districts from three locations. In addition, the Forest has been
able to cut back in other areas elimination of scaled timber sales;
reductions in the reforestation program; and consolidation of S.D. staff
posi tions . C
The following table compares the number of permanent and temporary employees
(foresters, engineers, silviculturists, biologists, etc.) engaged in timber
management activities on a yearly basis for the past three years. The total
number of employees, expressed as 'full time equivalents' (FTE's), are compared
to total timber volume offered to arrive at a ratio of employees per MMBF of
timber offered.

Table B-IX-1 Ratio of Employees to Timber Volume Offered for Sale

Year Employees Volume Offered Ratio Emp. /Vol.
(FTE's) (MMBF) (FTE's/MMBF)

1984 43.6 32.2 1. 4 FTE' /MMBF
1985 41.4 28.9 1. 4 FTE' /MMBF
1986 27.8 28.2 1. 0 FTE' /MMBF
1987 (no change from 1986) 1. 0 FTE' /MMBF

Assuming an average total cost of $25,000 per year per employee position
eliminated, a real savings of $10,000 per MMBF (or $10. per MBF) has been
achieved since 1984. Overall the number of full time equivalents has been
reduced by 40 percent.
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Timber Sale Preparation and Administration

On a per unit output basis (for example, $/MBF) the cost of timber sale
preparation and administration has been reduced by about 10 percent over the
past five years. On the negative side, the Forest lost some economies of scale
when the volume of timber prepared, offered and sold was reduced in the late
1970's and early 1980's in response to a reduction in demand. On the positive
side, the Forest in 1986 eliminated scaling of harvested trees and switched to
tree measurement sales, thus eliminating two scaling positions and saving on
clerical time previously required to process scaling receipts.

An additional cost saving measure was reducing the number of residual value
(RV) appraisals and offering more standard rate sales. This measure, however,
tends to be cyclical. The Forest sold more sales at standard rates because at
the time it was advantageous to the government given the low indices of lumber
selling value. The key factor here is that the Forest appraised sales in a
manner which maximized advertised rates. The percentage of sales appraised
using the residual valuation method in the past six years has been as follows:

Table B-IX-2 Percentage of Timber Sales Appraised Using Residual Value Method

Year % RV appraised

1981 100%
1982 86%
1983 75%
1984 51%
1985 31%
1986 30%

Savings from reducing residual value sale appraisals are approximately $10,000
per year.

The Region is phasing in another method of appraising timber called transaction
evidence appraisals (TEA). The process has been in use on the San Juan
National Forest for approximately three years. If fully adapted the potential
saving can be upwards of $5,000 per year, or about $0.25 per MBF.

The following comparison of timber sale preparation and administration
costs on a per unit basis for 1980 (cost upon which the economic efficiency
of the 1983 Forest Plan is calculated) and for 1987 (expressed in 1987 real
dollar terms) depicts the results of current efforts to reduce costs:

TOTAL $17.88/MBFc
Timber sale preparation
Timber sale administration

1980

$10; 16/MBF
$7.72/MBF
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Road Construction/Reconstruction Requirements

This is a key cost item in which savings have and will be realized. In 1984
the Forest investigated the problem of road standards and layout in timber
sales. As a result. a 1981 policy that required more roads at higher standards
than necessary was rescinded. The Forest has subsequently adapted a policy of
constructing local intermittent roads to a lower standard. and reducing design
criteria. road mileage. and road maintenance requirements.

The miles of road construction and reconstruction per 1000 board feet (MBF) has
been reduced substantially. Most new roads are constructed to local
intermittent standards and are short lateral roads in previously harvested
areas. Very few new. unroaded areas have been planned for timber harvest. The
following table shows. for comparative purposes. the number of miles of road
constructed on an annual basis· in the recent past. and the number planned
through 1990. The future figures are based upon the 10 year timber sale
schedule from the LMP.

c

Table B-IX-3 Road Construction and Reconstruction 1965 to 1990

Year Tot. Miles/yr. Const. Reconst. $$/MBF* Mi./MMBF Ac.treat./yr

1965-1976 113.7 not avail. 1.79 15.000 **
1977-1979 67.3 29.1 38.2 $57.60 2.72 6.180

C1980 79.9 11.6 69.3 $52.90 3.24 7.550
1981 90.0 40.2 49.8 $44.30 2.11 16.080
1982 52.6 20.4 32.2 $42.30 2.20 6.460
1983 48.2 5.8 42.3 $27.30 1.62 15.175
1984 43.0 16.0 27.0 $20.50 1.41 7.810
1985 20.6 14.8 5.8 $19.50 0.77 5.890
1986 32.7 21.8 10.9 $31.30 1.31 5.350
1987 16.8 7.4 9.4 $12.74 0.56 6.850
1988 17.8 14.4 3.4 $12.60 0.68 6.000
1989 22.3*** 19.8 2.5 $14.33 0.57 10.600
1990 37.7*** 24.9 12.8 $21. 73 0.92 9.900

Amendment
1989++ 14.8 12.0 2.8 $16.45 0.73 3.360
1990++ 13.6 10.6 3.0 $13.10 0.57 6.730

* All dollars are inflation adjusted to 1987. Road construction
and reconstruction costs per MBF include planning. survey.·

. design. construction engr •• and construction costs.
** From 1976 Timber Management Plan accomplishment report.

*** 1989. 1990 miles are based on full ASQ of 40 MMBF/yr as approved
in current Land and Resource Management Plan. Recent funding
and outputs have been at appox. 60 percent of full Forest Plan
implementation.

++ Projection of road construction and reconstruction under alter
alternative H5 (the Preferred Amendment)

B-150

c



c Using the period 1984 (the year following Forest Plan implementation) to 1990
as a basis, the following averages are derived:

Table B-IX-4 Miles of Road Construction/Reconstruction per 1000 ac. Timber
Harvest and per Million Board Foot Harvested

Miles Road Const/Reconst. per 1000 ac. timber harvest

Period
1977 - 1983
1984 - 1990

Miles Const./M ac.
2.6
2.4

Miles Reconst./M ac
4.8
0.9

Total/M ac.
7.4
3.3 (-56%)

Miles Road Const/Reconst. per MMBF timber harvest

Period
1977 - 1983
1984 - 1990

Miles Const./MMBF.
0.9
0.5

Miles Reconst./MMBF
1.6
0.3

Total/MMBF.
2.4
0.8 (-66%)

c

We have reduced total miles of construction and reconstruction per 1000 acres
treated by 56 percent; and per MMBF of timber, by 66 percent.

Road Costs Per Mile

The above table shows inflation adjusted, per MBF road costs of approximately
$47.60/MBF for the period 1977 - 1983. Road costs for the period 1984 - 1990,
by comparison, are approximately $18.10/MBF, a 66 percent decrease on a
per-unit-output basis. The decrease in per-MBF road costs has been realized
through a reduction in road miles and to a lesser extent through reduced costs
per mile ..

Comparing per mile road costs at two different points in time presents some
difficulties. The cost of engineering and constructing a given standard of
road is a function of road location. Road locations in current and future
timber sales are simply more difficult from an engineering standpoint today
than they were in the 1970's and early 1980's. Consequently, even though the
Forest is constructing less road, and to lower standards, construction is more
expensive on a per-unit basis. The costs of lower standard roads constructed
today are thus comparable to the costs of higher standard roads constructed at
locations harvested earlier in the decade. For planning purposes, the cost of
specified road construction (engineering plus contract) was estimated at
$19,200 per mile for the Forest Plan. We reduced the planning rate to $16,400
per mile in 1987. (Both costs are expressed in 1978 dollars.)
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Silvicultural Practices

Silvicultural regimes affect below-cost timber sales in two ways: directly,
through treatment of existing stands; and indirectly, through creating or
avoiding conditions contributing to negative cash flows. On the revenue side,
discussed later in this report, the choice of silvicultural regime must also be
weighed in light of its effect on the cost of operation (conversion) faced by
timber purchasers, since this also has a direct bearing on the price paid for
stumpage.

The San Juan National Forest has conducted extensive analysis of the financial
efficiency of a broad array of management intensities and regeneration harvest
methods for each of the commercial tree species or cover types present on the
Forest. The results of this analysis are included in Appendix B. - Stage II
Financial Analysis - of the Supplement to the Analysis of the Management
Situation and are summarized in Section X of this Appendix. The results of the
analysis show that extensive management regimes are financially preferable to
intensive management regimes. Similarly, regeneration harvest methods which
maximize the probability of natural regeneration success or silvicultural
regimes which maintain continuous cover are financially preferable. Commercial
thinning in some cases is also desirable from the standpoint of deriving
revenues and reducing stand investment. In general, investments in cultural
treatments such as reforestation of harvested acres by planting, or a
combination of planting and seeding, and precommercial thinning do not yield
positive financial returns on the San Juan National Forest.

Reforestation

Reforestation,. a major program expense in the past, has been reduced
substantially over the past two years. In the previous 25 years, approximately
2000 acres were planted annually. In 1988, and for the rest of the decade, the
Forest has requested funds to plant approximately 300 acres per year.

The National Forest Management Act (NFMA) requires the Forest Service to
determine, classify and revegetate lands classified as suitable for timber
production that are non-stocked. These lands are called "backlog" acres, and
should not be confused with lands currently being harvested and in need of
reforestation, known as "current needs."

From 1976 through 1979 the San Juan National Forest did a rather exhaustive
study resulting in an environmental assessment entitled Reforestation Backlog.
This report recommended replanting of 30,000 acres by December 31, 1985, using
Reforestation Trust Fund moneys. We completed reforestation of these lands in
1985. However, followup survival surveys showed that most of the reforestation
was less than successful. Many non-stocked productive forest lands remained
non-stocked.

c

c

We documented these reforestation failures in the Reforestation and TSI Needs
annual report, and reclassified the acres as "current needs" rather than
"backlog" acres. Thus by the end of 1985 there were approximately 16, 000 acres (-
of tI current needs. II ",--_
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At the same time, a reforestation task force was assembled on the Forest to
determine why there was such a high percentage of reforestation failures and to
provide recommendations to remedy the problem. The team was also charged with
incorporating the findings of the Forest Service's 1983 Reforestation
Productivity Improvement Team (PIT) into the action plan. The San Juan
National Forest management team approved the following recommendations of the
Reforestation Task Force:

1. Restrict harvest and planting in ponderosa pine until the joint Rocky
Mountain Forest and Range Experiment Station/National Forest System
joint study on reforestation is complete. The San Juan is a pilot
test forest in the Reforestation Improvement Project. The first trees
under this project were planted in 1988.

2. Review the current Forest Plan location of lands selected for timber
management. Careful review has shown that thousands of acres once
classified as ponderosa pine non-stocked should actually be
classified as oakbrush or pinyon-juniper. This situation has been
corrected by revising the RIS data base which was used to develop the
alternative amendments to the LRMP.

3. Plant only "current needs" outside ponderosa pine and only where
district rangers determine that planting is necessary.

4. Use new standards to select growing stock to assure better quality
seedlings.

5. Consider the use of more site preparation for natural regeneration.

The current reforestation guidelines can be summed up as: adapt silvicultural
regimes which avoid commitments of the Forest to heavy investments in
reforestation, precommercial thinning and commercial thinning with uncertain
returns; and use the best available technology and practices for needed
regeneration. This is in contrast to the 1970's where harvests in many cases
were carried out with the expectation that planting would routinely follow;
This was especially the case when harvesting ponderosa pine. The results of
carrying out these guidelines will become more apparent in the future,
particularly as the percentage of natural regeneration success is measured.

REVENUE ENHANCEMENT EFFORTS

The Forest has recently completed an analysis of the supply and demand for
softwood stumpage in the local area of influence. The supply and demand
relationships were statistically derived, and in the process factors which have
a significant .influence on both functions were identified. The results of the
analysis are contained in Appendix· B of the Supplement to the AMS;
"Econometric Estimation of Softwood Stumpage Demand and Supply in Southwest
Colorado, 1960-1987" and summarized in Section XI of this Appendix.
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The results of the study indicate that demand is downward sloping, and
therefore that National Forest supply decisions affect local market price. The
demand relationship describes quantity demanded (harvested) as a function of
stumpage price, end product price, and conversion costs. A change in the
latter two variables causes a shift in demand whereas a change in stumpage
price causes a change in quantity demanded. The supply function is a function
of stumpage price, volume of National Forest timber sold, and volume of uncut
timber under contract. Here, again a change in stumpage price causes a change
in quantity supplied and a change in the other two variables shifts the supply
function.

A total market supply and demand relationship was first derived as an aggregate
of the local market area encompassing the transactions of all market suppliers
and purchasers. Models for the National Forest as a subset of total market
activity were then estimated to enable us to analyze the effects of National
Forest supply decisions on other ownerships, and vice versa. The three key
market variables over which the San Juan National Forest has direct control are
conversion costs on the demand side; the volume of National Forest timber sold;
and uncut volume under contract on the supply side. The size of the
coefficients of the variables describing the supply and demand relationships
indicates the magnitude of the National Forest's influence over stumpage
price. With these relationships identified, quantitative estimates o'f the
market effects of alternative Forest Service policy decisions are possible.
These variables are discussed in further detail.

Uncut-Volume-Under-Contract And Sale Schedules

Examining first the supply side, and using the supply and demand relationships
expressed by the log-linear form of Model V described in Section XI, the Forest
estimates that either increasing or decreasing the level of uncut volume under
contract would affect equilibrium stumpage price as follows:

Table B-IX-5 Effect of Uncut-Volume-Under-Contract on Stumpage Price

U.V.U.C. % change Stumpage Pro % change

87,500 MBF +25% $23.40/MBF* -6%
70,000 MBF** -0- $24.80/MBF 1
52,500 MBF -25% $27.l5/MBF +6%
35,000 MBF -50% $27.50/MBF +11%

'* prices in 1978 constant $$$
** current level
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The percentage increases and decreases.to approximately. 3 1/4 and 1 1/2 years
of uncut ~olume under contract, respectively, demonstrate the relative
relationship between uncut volume under contract and the stumpage price
variable. If maintenance of 2 to 21/2 years of uncut volume under contract is·
the adapted' objective, then stumpage price according to the market supply and
demand model would stabilize at a slightly higher level. More important
though, the Forest recognizes the need to aggressively maintain uncut volume at
a reasonable level by adjusting annual sale offerings to avoid a situation
where an increase in uncut volume beyond adapted guidelines leads to a
consequent erosion in stumpage prices. With uncut volume under contract
stabilized at a reasonable level, the Forest can better react to market cycles,
offering more volume during strong market cycles when product price is higher
(and 'presumably when harvest is on the increase and .uncut. volume is
decreasing), and vice versa. Since this would necessitate shelving some volume
during slack periods, there's an opportunity. to shelve marginal sales ~d offer
them only when. market conditions improve.

Conversion Costs

Road costs are a major conversion cost item. As road costs. increase, the
capital available for the purchase of stumpage decreases. Road construction
and reconstruction needs have been reduced by about· 60' percent on a per-unit·
output basis. That aside, the Forest ,can directly influence other conversion
cost centers by (1) specifying the location and size of sales; (2) through the
choice of tree species and types of stands to be treated; (3) by the
silvicultural practices employed: and .(4) by controlling the· level of other
contractual requirements.

Silvicultural Practices

Silvicultural practices applied to a starid directly affect logging costs. The
Forest has designed silvicultural prescriptions which call for reasonable
per-stand-entry volume removal of trees of merchantable diameter, commensurate
with the objective of maximizing natural regeneration. Increasing per-entry
volume removal and the average diameter of harvested trees.reduces logging
costs, which, in turn, have been statistically demonstrated to affect stumpage
price locally. The relationship between logging cost and 'other sale variables
was statistically derived from actual transaction data from 196 sales spanning
the period 1960 1987. .stumpage price, as the dependent variable, was
described as a function of end product price; logging cost: and haul cost as
the independent variables:

Ln(PSs) = -6.81 + 2.97{LnPPs).- 1.40{LnLCs) ~ 0.34(LnHCs)
where,

PSs = Gross Bid for sale s
PPs = Index of product price for sale s
LCs = Appraised logging cost for sale s
HCs = Appraised Haul Cost for sale s
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The above relationship was also derived with a reasonable degree of statistical
precision using diameter of harvested material, and average volume per acre
harvested in place of the appraised logging cost variable. The following table
shows how predicted bid would change as a function of changes in logging cost:

Table B~IX-6 Bid Price as a Function of Sale Area Variables

c

Logging Cost ($/MBF)

$31.00
$34.50
$39.50
$43.00
$55.00

Bid Price ($/MBF)

$32.40
$28.70*
$25.00
$22.50
$14.20

* note - costs and prices are expressed in 1978 constant $$$

Most of the reduced logging costs will come from the specification of the
stands to be harvested and silvicultural prescription applied.

An analysis of further opportunities to improve sale layout was also
conducted. As part of the analysis, the Forest compared average San Juan
National Forest appraised timber sale logging costs to the Regional Index of (-
Operat~ons (FhSH d240h9.22'hChaFPt. 1.9

h
) for ~hed per(~l'od ~983 to thhe PIresent. The) ~.

compar~son s owe t at t e orest as an ~n ex ogg~ng cost, au cost, etc
of 96.6 as compared to the Regional average of 111.4. (The lower the index, the
lower the stump to mill logging cost.) The San Juan National Forest cost is
currently $14./MMBF (log scale) less than the Region. The lower costs are
attributable to a combination of factors which directly influence logging costs
such as volume per acre harvested, log size, and number of logs/MBF harvested.
Any improvements beyond this point may be difficult to achieve, realizing that
tradeoffs do exist between some of the cost centers, e.g., skidding distances
and road densities, or volume/diameter removal and regeneration objectives,
etc.

The above model derived from cross sectional data, predicts changes in stumpage
prices resulting from variations in sale-specific characteristics. This
predictive model has assisted in assessing with greater precision the financial
efficiency of various management prescriptions applied to tree stands
representative of the pool of acres available for commercial timber
management. The market demand and supply models, in contrast, deal with yearly
averages and· the aggregate relationship between price and quantity. If
variables which drive the market demand and/or supply relationships change, the
above cross sectional relationships still hold, but at a different relative
price level.

c/
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~" Contractual Requirements

The Forest, on a sale by sale basis, also conducted an interdisciplinary
analysis of timber sale contractual requirements, considering the objectives of
each requirement in light of other environmental factors such as insect and
disease control, fire protection, wildlife habitat needs, and the need to
provide for adequate site preparation. The Forest, as a result, has eliminated
some contractual obligations such as the requirement to yard unmerchantable
material (YUM). The Forest has also relaxed other requirements, overall
reducing collections for slash and brush disposal. The following table shows
that average contractual requirements for YUM, slash disposal, and other
miscellaneous contractual items have been reduced by over 60 percent since
1978:

Table B-IX-7 Timber Sale Contractual Obligations, Comparison 1978 to 1987

Period

1978 - 1981
1982 - 1984
1985 - 1987

Contract ($/MBF)

$16.10
$ 8.40
$ 6.20

c

c

The personal use fuelwood program is,also being used as a tool to treat harvest
residue while generating revenues. (The fuelwood program last year totaled
12,000 cords sold at $5/cord.) Recently closed sales are mapped and clearly
displayed on handouts in an effort to encourage the public to gather fuelwood
from the residues in these areas.

Sale Design

The Forest is making a effort towards designing and marketing timber sales in
the 1 - 5 MMBF range rather than in the 6 MMBF or greater range. Sales of this
size are viable to a greater number of operators, thus promoting greater
bidding competition. Larger sales receive either no bids or there is only one
interested party. The house log market attracts the most interest and bidding
and the Forest sees improved marketing opportunities in this area in the
future.

COMPARATIVE ANALYSIS

In this section a quantitative estimate of the financial effect of implementing
the cost reduction/revenue enhancement measures identified in the previous
section' of this Appendix is made. Some cost reduction measures such as
workforce reductions, reduced roading, and revised contractual requirements
have already been implemented. Other items identified in the previous section
have not been implemented to date. An example of the latter is the
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recommendation that the Forest vary sales targets to better respond to changing c
market conditions. Finally,· some of the recommended actions in the previous
section were assumed to be adapted guidelines but we did not speculate on their
effect by changing stumpage· prices. Two such revenue measures were (I) control
over uncut volume, and (2) providing sales in a size range which promotes
additional competition.

The Model was applied in a comparative mode, testing the financial efficiency
before and after implementation of cost reduction measures, and should
therefore provide a reasonable measure of the relative gains in efficiency.
The "before" period is the period 1979 to 1983 when the Forest Plan was being
developed. This was the period prior to the commencement of comprehensive
efforts to reduce timber management costs. We therefore used the cost
structure from the 1983 LRMP as a benchmark against which to measure the
Forest's progress.

Marginal Cost Curve - Approved Plan and Now

The following is a tabulation of the results depicted in Figure B-IX-1, giving
the financially efficient level of timber production and the expected annual
net revenues at alternative price levels under the pre-1983 and current cost
structures.
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c Table B-IX-8 Supply Level which Maximizes Financial Efficiency, Pre 1983
and Current Timber Management Cost Structures Compared

(M$) (MMBF) (M$)

(First Period annual)
1983 Current

Net Revenue Quantity Net revenuePrice
($/MBF)

15.
20.
25.
30.
35.
40.

Pre
Quantity

(MMBF)

o
o
2

10
25
54

o
o
o
2

87
283

o
o
7

14
31
78

o
o
2

59
135
595

c

The above prices and net revenues are expressed in 1978 constant dollars. The
stumpage price of $25/MBF approximates current prices (1978 - 1986} , and a
price of $30./MBF approximates long term average stumpage price (1960 - 1986).
On a average annual basis, stumpage prices have ranged from a low of $16./MBF
to a high of $68./MBF during the 27 year period.

Financially Efficient Level Of Production

The financially efficient level of timber production is determined by the
relationship between the market demand curve and the Forest's marginal cost
curve. In Figure B-IX-2 the demand curve is overlaid with the Forest's
marginal cos t curve. Since stumpage price is responsive to quanti ty , the
financially efficient level of timber production is determined by the
simultaneous interaction of the supply and demand curves. The financially
efficient level of production can thus be approximated by the curves. The same
production level was also estimated using the FORPLAN model.

The intersection of the National Forest demand curve and the marginal cost
curve at Pl, Ql, represents the level of timber production which maximizes
financial efficiency. Under the current cost structure, the financially
efficient level of timber production is approximately 13.0 MMBF per year. The
expected market price at this level of output would be approximately $28. per
MBF. At $28. per MBF, the financially efficient level of timber production
under the old cost structure would have been approximately 8 MMBF per year.
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Figure B-IX-2 Financially Efficient Level of Softwood Production
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X. -RESULTS OF STAGE II FINANCIAL ANALYSIS C-
This section summarizes the reqults of the Stage II financial analysis. This
requirement of the Secretary's decision is stated as follows:

Evaluate and identify the economic efficiency of specific units of land
under a range of timber management intensities. Discuss the results and
implications of this economic analysis in a way that is meaningful to the
public and describe how this information was used in the formulation of
alternatives and the development and selection of prescriptions to. be
applied to specific lands for timber management (U.S.D.A. decision, p. 10.
pp. 5).

Introduction

The financial efficiency analysis of lands available, capable and tentatively
suitable for timber production is concerned with the analysis of investment
criteria associated with alternative forest stand management strategies. Rates
of return under financial management are compared under various management
emphases, intensities, and rotation lengths.

The results given in this report are a function of the assumptions. These
reflect commercial forest conditions as they are viewed today, but also provide
analytical flexibility in an "if-then" context (Le., if a stand has certain C
characteristics and a particular silvicultural regime is applied, then what _
would be the expected financial outcome under an alternative set of economic
assumptions) .

In the analysis that follows, the San Juan National Forest is examined on an
individual stand basis, with separate and distinct site and stand
characteristics, not as a total entity. This stand approach to the investment
analysis ensures that investments made, for example, to produce rapid growth in
a young stand will have no revenue counterparts from harvesting old age timber
elsewhere on the Forest. That is, the analysis are not subject to an
"allowable cut effect." Resulting cash flows are site and stand specific.

The delineation of a set of investment alternatives is based on numerous
variables, including the physical characteristics of the site and the
composition of the stand being studied. Representative stands analyzed in this
study portray the range of potentially commercial forest stand conditions
represented on the San Juan National Forest.

c
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C Background and Purpose

The National Forest Management Act (NFMA) requires that "In developing land
management plans .....• the Secretary shall identify lands within the management
area which are not available for timber production considering physical.
economic. and other pertinent factors to the extent feasible .... " (16 USC 1604
(6)(k».

In terms of economic considerations. the NFMA does not prescribe any particular
form of economic analysis. however, a simple formula is prescribed in Section
1604 (6)(k)(1)(1):

" (1) The Secretary shall -
(1) formulate and implement a process for estimating long-term

costs and benefits to support the program evaluation requirements of this
Act. This process shall include requirements to provide information on a.
representative sale basis of estimated expenditures associated with
reforestation, timber stand improvement, and sale of timber from the
National Forest System. and shall provide a comparison of these
expenditures to the return to the government resulting from the sale of
timber ... "

c

c

The regulations implementing NFMA (36 CFR 219) more explicitly require that
each forest plan will identify lands available. capable. and suitable for
timber production during the planning process. The process for' timberland
suitability determination is divided-into three distinct analytical steps.

In Stage I of the process, all National Forest land is tested for biologic
capability, availability, and physical suitability (Forest Plan, Appendix F).
Land failing to pass these tests is classified as not capable. available or
suitable and is excluded from consideration for timber production.

In Stage II of the process. as documented in this report, land passing the
tests in Stage I is assessed to determine the timber production related
benefits and costs for a range of timber management intensities and regimes.
The purpose of this analysis is fourfold:

1. To identify the timber production related benefits and costs for
various management intensities as a step in building cost efficient
management prescriptions requlrlng vegetation manipulation. The
various prescriptions form the pool of choices or building blocks
available to efficiently'meet the objectives of·an alternative.

2. To provide guidelines to the management team in selecting
prescriptions to be applied to specific land for timber management as
a step towards achieving forest plan objectives in a economically
efficient manner.
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3. To provide management and interested publics an indication of whether ~
the direct benefits of timber production exceed direct costs for
various timber management intensi ties, and to indicate where land
which is financially efficient for timber production is located.

4. To provide management and the public with an assessment of the
sensitivity of outputs (financial results) to changes in inputs (e.g.,
stumpage price, production costs, and interest rate assumptions).

It is important to note that Stage II of the timberland suitability
determination process is not used as a screen all of the tentatively
suitable timber land that entered this stage of the process from Stage I is
passed to Stage III once the economic analysis is complete. In Stage III of
the process - the formulation and evaluation of alternatives - the land from
Stage II is tested against criteria representing Forest objectives,
silvicultural requirements, and cost efficiency. Lands failing to pass these
tests in the selected alternative is then classed as not suited.

DEVELOPMENT OF BIOLOGICAL PRODUCTION FUNCTIONS

Introduction

A biological production function describes the amount of wood fiber produced
over time at various levels of inputs. In this study, the inputs include site
and stand characteristics as well as silvicultural regimes. This section
defines each of the inputs and explains how they were used to develop the
biological production functions.

Representative Stands

Data from the most recent Forest inventory was used to sort forest stands into
similar age-class and species composition groups. The growing stock on 3610
inventory points was classified by species, diameter class, and basal area.
Each sample point was not made up purely of one species or diameter class of
trees, but was defined as predominantly containing a particular species and
having an average diameter made up, in some cases, of a broad representation of
diameter classes within each stand.

Stratification of the forest inventory points according to species, size class
(diameter) and basal area resulted in identification of 19 representative
stands. These stands provide an adequate representation of the growing stock
condition on 100 percent of the tentatively suitable timber base (acres which
passed through Stage I), and provided the stand data for projecting growth and
yield for existing stands.
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Site variables which affect the financial efficiency of timber management were
then used during the land management planning process to further stratify the
Forest into representative stands. Further stratification of the Forest
according to slope class, stand access requirements, and the 19 representative
stand categories resulted in a final set of 84 case study stands. A tabular
description and acreage associated with the 84 case study stands is given in
Table 4.4 of Section IV of the full text of this report which is Appendix B of
the supplementary AMS (1988). Some of the potential stand and site
combinations (slope category x access category x delineated representative
stands) were not represented by actual forest conditions and were, thus, not
analyzed. The 84 case study stands are the representative FORPLAN analysis
areas for forest cover types classified as tentatively suitable for timber
production.

Regenerated Stands

We formulated a total of 30 hypothetical regenerated stands to represent
growing stock conditions on artificially and naturally regenerated acreages.
Each stand was designed to represent a unique set of conditions and was
analyzed separately. Each stand was formulated at some combination of nine
different stocking levels ranging from 100 to 1140 trees per acre, and at six
different site indexes ranging from 63 to 100. The range of stocking levels in
the regenerated stands was intended to reflect management strategies of
different intensities and philosophies. It may also reflect environmental and
ecological factors which differ widely from site to site.

The regenerated stands could be established by natural or artificial means, or
by a combination of both. For example, during the period following natural
regeneration, planting may occur which supplements the initial stand density.
To represent this phenomenon in the analytical framework, the 300 tree per acre
density may be interpreted as a stand with 200 tree per acre density
inter-planted at a rate of an additional 100 trees per acre. Regenerated
stands containing 450 trees per acre, for example, could also represent either
natural or artificial stands of that density.

MANAGEMENT REGIMFS

Management regimes are the sequences of management practices applied over the
life of a stand. The type and frequency of stand treatment describe the
intensity of management.

Existing Stands

The representative stands were subjected to one or more of the following
intermediate silvicultural regimes preceding the final harvest sequence where
appropriate: 1) no thinning; 2) single commercial thinning; 3) mUltiple
thinning entries; and 4) sanitation thinning.
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Commercial thinning required a minimum volume removal of 1.0 MBF per acre, (
cutting trees with diameters of at least 7 inches diameter. The residual basal
area following thinning was a function of management (prescription) emphasis,
species, stand size class ,and existing stand basal area. Growing stocking
levels (GSL) were also a function of tree species and management prescription
objective. In ponderosa pine, for example, the growing stocking level was set
at 100 GSL, 75 GSL, or 50 GSL. Fifty GSL applied only to stands with existing
basal areas between 40-60 sq.ft./acre.) In the spruce-fir type and
Douglas-Fir, residual basal areas were held at levels of 180, 150, or 120 GSL,
depending upon management objectives and existing stand condition.

Regeneration harvest methods tested in combination with the intermediate
treatments included: 1) clearcutting; 2) 2-step shelterwood; 3) 3-step
shelterwood; and 4) 4-step. shelterwood (two preparatory cuts). Clearcutting
was applied to aspen. Clearcutting and 2-step shelterwood harvest methods were
applied to ponderosa pine. Douglas-fir was regeneration harvested by
clearcutting or 3-step shelterwoods, and spruce-fir was tested against all four
silvicultural regimes.

Clearcutting and shelterwood harvesting are "even-aged" forms of stand
management. In addition, selection harvesting was tested on spruce-fir and
Douglas-fir. The objective of the selection method is to obtain a periodic
flow of wood fiber while maintaining continuous forest cover. In practice,
this regime could represent individual tree selection or group selection and
harvesting of small groups or clumps of trees while maintaining or promoting
the representation of at least three distinct size classes within the overall (
stand.

Regenerated Stands

We treated regenerated stands as either naturally established or artificially
established. Regenerated stands were subjected to the following intermediate
silvicultural regimes: 1) no treatment; 2) precommercial thinning; and 3)
commercial thinning. The type of thinning, timing of thin(s), volume removal,
and residual stand basal area following treatment was a function of the tree
species. Regeneration harvest methods included clearcut and shelterwood
harvest. The detailed results of the financial analyses of regenerated stands
is given in Appendix B of the supplementary AMS (1988).

YIELD TABLE DEVELOPMENT

Yield tables describe the volume of wood fiber in a stand at the beginning of
each decade. In this analysis, volume yields vary as a function of species,
existing stand characteristics and silvicultural regime applied.
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~ Stand Projection Systems

We used two mathematical stand projection systems, R2GROW and RMYIELD to
construct timber yield tables. These systems project the development of a
specified stand through time. Inputs to the stand projection system include
stand characteristics and silvicultural regimes. The outputs include volume
and descriptive information such as stand basal area, trees per acre, and
average diameter of both the residual stand and for the timber removed at the
beginning of each decade.

Representative stand data derived from Forest inventory data provided input to
the yield table projections for existing stands. The input data for each
representative stand included site characteristics, number of trees per acre by
diameter class, and size and species of tree. The representative stands were
then projected through time, subject to a specified silvicultural regime. The
projections provided a unique timber yield table for each of the silvicultural
regimes specified for the 19 existing timber strata and 30 regenerated timber
strata.

c

c

In many cases, the same timber yield table is applicable to a number of the 84
representative stands. For example, the yield table for a spruce-fir
poletimber stand growing on slopes of <30% is assumed applicable to the same
species and size class growing on slopes between 31 - 60 percent. Similarly,
the same yield table is equally applicable to spruce-fir poletimber stands with
the same biological characteristics, growing on sites with different road
access requirements.

METIlODOLOGY

In the Stage II Financial Analysis, present net value (PNV) and soil
expectation value (SEV) are used as a measure of economic efficiency in
existing and regenerated stands respectively. Both financial criteria are
particularly sensitive to the timing of revenues and costs. Earlier treatments
will have a greater financial impact than treatments of equal magnitude
incurred in later time periods.

The PNV (dollars/acre) criterion, as employed in the Stage II analysis,
evaluates the financial efficiency of further investment in existing stands.
Of importance is what should be done wi th exis ting stands in the future. Prior
investment in existing stands are considered a sunk cost and do not enter into
the analysis. In the PNV analysis, projected future net cash flows are
discounted to the present by the appropriate rate of discount. A positive PNV
suggests that a given silvicultural regime is financially efficient, assuming
the rate of discount represents the opportunity cost of capital.

B-167



The SEV investment criterion is applied only to regenerated stands. SEV
measures the value of bare land based on its potential to produce income. This
potential is measured as the capitalized value of a recurrent (technically
infinite) stream of periodic incomes (harvests) that· could theoretically be
produced on such land. The silvicultural regime that produces maximum SEV
represents the best potential management strategy from a revenue producing
standpoint assuming that the land is designated for timber production.

ECONOMIC ASSUMPTIONS

Rate of Discount

Following the guidelines of FSM 1971.21 (9/85), direction for economic
analysis, we used a four percent real rate of discount in the base case
analysis. Alternative rates of 1, 3, 7.1, and 10 percent, a range commonly
used in financial analysis of forestry investments, were then used to test the
sensitivity of results to changes in this critical economic variable.

Stumpage Value

The average stumpage prices used in the base case analysis, from which future
cash flows are computed, were derived from volume-weighted average prices paid
for softwood stumpage on the San Juan National Forest for the period 1978 to
1986 (Table B-X-1). These prices are actual "cut" prices, and were adjusted to
a common 1978 base using the GNP price index to neutralize the effect of (
inflation. For the second decade and beyond, stumpage price was assumed to be _
equal to the average realized price for the period 1960-1986.

Table B-X-1 Weighted Average Stumpage Price for the Period 1978-1987 and
1960-1987 (in 1978 Inflation Adjusted $$)

Species

Aspen
Softwood Sawtimber

PERIOD
1978-1986

($/MBF)

$12.50
$25.00

1960-1986

$12.50
$29.30

This price was slightly higher than the first decade price but was assumed to
provide the best estimate of the long term outlook for forestry investment on
the San Juan National Forest. Moreover, because this was a stand specific
analysis, price-quantity relationships did not come into play. Of importance
is the relative relationship amongst the case study stands in terms of
financial efficiency. At alternative price levels the same relative
relationships would hold although more (or fewer) stands would be financially
efficient depending upon the direction of prices.
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As stumpage is a residual value, changes in the cost of harvest as well as the
price of finished wood products affect its market price. In order to account
in variations in these costs and values, we adjusted average stumpage prices to
reflect the physical characteristics of both timber stands and sites which
differed from the Forest average condition. For the purposes of this analysis,
factors directly influencing stumpage price included species, logging cost
variables (volume, size, stems per acre harvested, logging method) and road
access requirements. These factors are addressed in the discussion of costs
which follows.

Production Costs

Costs concerned with the processing of stumpage included logging costs, road
construction costs, co-op brush disposal; and co-op road maintenance costs. We
developed estimates of these costs for each case study stand and used them
along with other agency incurred cost items to determine stand-specific.
residual stumpage value.

When stand condition and logging variables deviated from the "average logging
condition" (Table B-X-2), residual stumpage value was adjusted up or down by a
percen~age adjustment factor. The adjustment factors used to adjust stumpage
prices and the relationships between stumpage and other sale variables were
statistically derived from actual transaction data from 196 sales spanning the
period 1960 - 1987. Stumpage price, as the dependent variable, was described
as a function of end product price, logging cost, and haul cost as the
independent variables:

Ln(PSs) = -6.81 + 2.97(LnPPs) - 1.40(LnLCs) - 0.34(LnHCs)

where,

PSs = Gross Bid for sale s
PPs = Index of product price for sale s
LCs = Appraised logging cost for sale s
HCs = Appraised Haul Cost for sale s

The hypothesized relationships for the coefficients this model with respect to
the dependent variable were H1>O, H2<O, H3<0. All coefficients were as
hypothesized and statistically significant at the 99+ percent confidence
interval. The above relationship was also derived with a reasonable degree of
statistical precision using diameter of harvested material and average volume
per acre harvested in place of the appraised logging cost variable, however the
data set for this latter model was rather limited in time span. The following
table shows how predicted bid changes as a function of changes in logging cost:
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Logging Cost ($/MBF)
$31.00
$34.50
$39·50
$43.00
$55·00

Bid Price (S/MBF)
$32.40
$28.70
$25.00
$22.50
$14.20

c

*note - costs and prices are expressed in 1978 constant $$$

In the base case analysis, for example, logging costs on slopes of less than 30
percent ranged from a high of $65./MBF when harvesting low per-acre volumes of
6 to 8 inch diameter trees, to a low cost of $31./MBF when final harvesting
stands with volumes in excess of 20 MBF/acre and average diameters greater than
16 inches. All other things being equal, application of the $65./MBF logging
cost effectively lowers average stumpage value to $10.80. Conversely, applying
the $31./MBF logging cost would increase average stumpage value by $7.40/MBF to
$32.40/MBF.

Table B-X-2 Weighted Average Logging Variables and Costs for the San Juan
National Forest (Period 1960-1986)

(Costs are in 1978 Inflation Adjusted $$$)
Logging Cost Center Amount ($)

Fell and Buck
DBH
Trees Per Acre
Merchantable Defect
Slope

Total $
Skid

Net Vol./Acre
Gross logs/MBF
Slope Dist.
Scaling Defect

Total $
Load

Scaling Defect
Green Logs/MBF

Total $

Average Effective &Ineffective
Purchase Credi t •..•...•....••.••.

Average Coop. Brush Disposal •.•..
Average Coop. Road Maintenance .•.
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14 inches
32
21%
14%

4.0 MBF
20
520 Ft.
7%

7%
20

Total Logging Cost

$10.60

$24.00

$ 4.90
$39.50/MBF

$ 9.50/MBF

$ 3.21/MBF
$ 2.82/MBF

(

c



c

c

We developed similar logging cost adjustment matrices for 30-60 percent and
greater than 60 percent slope categories. Logging cos,t estimates for sites
with slopes greater than 60 percent were not available from Forest-specific or
Forest Service, Region 2 historical ,records, but were developed for two medium
duty cable yarding systems considered adaptable to the San Juan National
Forest. These systems both have uphill yarding capabilities slightly in excess
of 1000 feet. The cable logging feasibility study and logging cost estimates
are summarized in Appendix B of the Supplementary AMS (1988)

The same adjustment procedure used for logging costs was applied to road
construction costs. Road construction' and reconstruction requirements were
broken into 9 categories, each with a unique combination of existing road
density and slope. As one step in the residual valuation process, road costs
were then subtracted from gross stumpage price. At this point in the valuation
process, following adjustments for stand specific logging and road costs,
stumpage value was equivalent to expected statistical high bid.

Other Costs

The second category of costs included other direct timber production costs
incurred by the Federal Government. These costs represent direct credits
against stumpage and included· where applicable: costs for site preparation:
reforestation: timber stand improvement: timber sale preparation and
administration: timber inventory: timber resource coordination: and periodic
road maintenance. Site preparation and planting costs varied as a function of
species and regeneration harvest method. When periodic road maintenance costs
were assessed, they included only that increment of maintenance incurred as a
result of the silvicultural regime.

We also assessed a portion of the Forests' General Administration assessment
(overhead) on a "per acre" basis against timber management. The total
assessment equaled 20 percent of the difference between total GA and GA assumed
to be incurred under minimum level management, prorated on a per acre basis
over an average of 6000 acres harvested per year.

RESULTS OF BASE CASE ANALYSIS REPRESENTATIVE STANDS

In the financial analysis of existing stands, two basic investment questions
were posed: first, what is the most attractive silvicultural regime and
rotation from a financial standpoint considering only the value and cost of
managing the existing stand? Second, what is the most attractive silvicultural
regime from a financial standpoint if the resulting stand replacement costs and
value of the replacement stand are tied to the existing stand management regime
in the analysis?

B-171



These two approaches to stand financial analysis yield widely differing (
results. The second analytical scenario recognizes explicitly that existing
stand management decisions directly affect the probability of regeneration
success, and thus the financial efficiency of the replacement stand. When the
existing and replacement stands are linked in the same analysis, and· the PNV
and SEV of both treated as a continuous financial stream, different decisions
based on financial. criteria may result. For a number of tree species
comprising the majority of the forested acreage on the San Juan National
Forest, explicit consideration of stand replacement costs may favor
silvicultural regimes that maximize the probability of natural regeneration
success rather than regimes that maximize stand volume removal. The latter
regimes, on the other hand, are generally more attractive when only the costs
and revenues associated with the existing stand are considered.

Forestwide Results

A total of 7 case study stands representing 33,000 acres display positive PNV's
in the first period.

In total, 23 case study stands representing 161,000 acres display a positive
PNV over the range of rotations examined. This is approximately 17 percent of
the tentatively suitable timberlands and 34 percent of the 470,000 acres suited
for timber production in the Forest Plan (1983).

Of the 23 representative stands displaying positive PNV's eight stands are in
areas with current high road density, seven stands are in areas with moderate
road density and eight stands are in areas with low road density. The bulk of
the representative stands with positive PNV's are, as expected, spruce-fir and
Douglas-fir sawtimber with volumes in excess of 15 MBF per acre. No stands on
slopes greater than 35 percent displayed positive PNV's thru the 15 decade
projection period.

SENSITIVITY ANALYSIS

Introduction

The objective of this analysis is to test the sensitivity of base case results
to alternative expectations regarding the financial outlook for the future. At
question is how sensitive are the results (land base and harvest quantities
identified as financially efficient and management intensities) to alternative
specification of one or more assumptions, and how critical are these
assumptions in the decision making process. This sensitivity analysis
systematically explores the implications of alternative assumptions for the
purpose of exposing the consequences of unforeseen events.
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Stumpage Value

As stumpage is a residual, changes in the market price of lumber or a change in
anyone of or a combination of the factors of production involved in processing
wood fiber from stump to market affect its value. In weighing the effects of
such changes, for the final SEIS we evaluated two proxies of stumpage price:
average harvest price and current sales price.

The results of the previous financial analyses displayed in this section,
reflect the assumption that timber prices, at current harvest levels, equal
long-term average harvest price. In this section, we reexamine the
representative stands using the second pricing assumption, current sales price,
as a proxy of expected near-term harvest price.

We've chosen to test the financial efficiency of the representative stands
under these two price structures, sales price and harvest price, because recent
sales prices for the years 1988, 1989 and 1990 are measurably higher than
harvest prices for these same years. Where such differences are observed
between sales and harvest price over a period of a few years, current sales
prices may represent a more accurate proxy of expected near-term revenues. The
average sales price for timber has increased steadily over the past three
years. In 1990 , for example, this price is approximately $35./MBF (expressed
in 1978 constant dollars), as opposed to the average harvest price (revenue)
for the same year of $25./ MBF. Table II-25 in Chapter II displays the
performance of the alternatives under this scenario.

Under the base case stumpage price assumption, a total of 23 case study stands
representing 161,000 acres display positive PNV's in the first period. Under
the assumption that stumpage price equals current sales price, a total of 32
case study stands representing 221,000 acres display a positive PNV over the
range of rotations examined. This is approximately 25 per cent of the
tentatively suitable timberlands and 47 percent of the 470,000 acres identified
as suited for timber production in the current Forest Plan (1983).

Of the 32 representative stands displaying positive PNV's, eleven stands are in
areas wi th current high road density, nine stands are in areas wi th moderate
road density and thirteen stands are in areas with low road density. No stands
on slopes greater than 35 percent displayed positive PNV's thru the 15 decade
projection period.

The remainder of this sensitivity analysis has not been updated between the
draft and final SEIS. We expect, based upon how the benchmarks and
alternatives changed, that the sensitivity analysis results displayed here
would have changed slightly as a result of our updating cost and revenue
information between the draft and final SEIS. We continue to display the
analysis results from the draft for the purpose of displaying the relative
sensitivity of the financial analysis to alternative assumptions regarding
discount rates and stumpage price appreciation rates.
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Though not displayed here,in the analysis conducted for the draft SEIS we
found that the optimal rotation lengths of a number of case study stands
shorten as stumpage prices increase. In addition, optimal silvicultural
regimes in a number of case study stands shift to clearcutting regimes as
increased revenues derived from higher:stumpage prices offset the cost of stand
replacement. Conversely, as stumpage prices decrease from base case
assumptions, rotations tend to lengthen and optimal management strategies shift
towards those which minimize stand replacement costs. Shifts to longer
rotations are especially pronounced in stands with low current volumes which
show good stand volume growth in future decades. In these vigorously growing
stands, future stand value growth is reflected by the higher PNV's of later
decade entries.

Forestwide Results

The following analysis results have not been updated over the entire range of
alternative stumpage prices tested in the draft SEIS, but the relative
sensitivity of the financial results to alternative timber price assumptions
remains the same. The relationship between stumpage price and the Forest
acreage which is financially efficient (PNV > 0) is depicted in Table B-X-3.

c

The slope of the total acreage curve between price points describes the
marginal change in the size of the financially efficient timber base per unit
change in stumpage price. The table shows that between $30.00 and $35.00 per
MBF (current prices), the financially efficient timber base changes by
approximately 10,500 acres per one dollar change in stumpage price. In (-
comparison, each one dollar stumpage price change between $35.00 and $40.00 per -
MBF changes the size of the financially positive timber base by 18,000 acres.
The slope of the curve between these two points indicates that the size of the
financially suitable timber base is most sensitive to price changes within the
$35.00 to $40.00/MBF range.

Discount Rate

The four percent discount rate used in the base case analysis is the rate used
by the USDA Forest Service to evaluate long term forestry investments (FSM
1971.21, 9/85). In the draft SEIS, we applied an alternative discount rate of
7 1/8 per cent to all case study stands to test the sensitivity of base case
analysis results to discount rate assumptions. The 7 1/8 per cent discount
rate is the alternative rate used for the National RPA program evaluation and
for evaluation of forest plans. Discount rates ranging from one to ten percent
were, in addition, tested on. the five representative case study stands
discussed in detail in this report.
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Table B-X-3 Sensitivity of Base Case Results to Alternative Stumpage Price
Assumptions .

Planning Horizon
Base

(-) Case (+)
15.00 20.00 25.00 30.00 ''i.00 40.00

Existing Stand Only

Representative Stands
With Positive PNV 0 15 24 32 46 49

Representative
Acreage 0 134,000 163,000 289,000 399,000 424,000

Percentage of
Tentatively Suitable
Timber Base 0% 15% 18% 32% 44% 47%
(911,000 acres)

Existing Stand Plus
Replacement Stand

Representative Stands
With Positive PNV 0 0 15 21 25 40

Representative
Acreage 0 0 98,000 161,000 220,000 363,000

Percentage of Tent-
atively-Suitable
Timber Base 0% 0% 10% 14% 20% 39%
(q11 000 acres)

c

c

Note: We did not update the entire range of sensitivity analysis displayed
in this table between draft and final SEIS.

We did not update this portion of the analysis conducted for the draft SEIS.
However, we believe the results accurately portray the relative sensitivity of
the stand financial analysis to alternative discount rate assumptions. Present
Net Value (PNV) and rotation lengths decrease as the rate of discount
increases. PNV reductions resulting from the higher discount rate were
measured in mos t case study stands displaying positive PNV' s under base case
assumptions. Conversely, as expected, PNV's increased in case study stands
displaying negative PNV's under base case because the impact of costs, which
outweigh revenues, were further diluted by the higher discount rate. Though
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discount rates greater than 7 1/8 percent weren't tested on all case study (-
stands, the implication is that the PNV, both positive or negative, gradually
collapses towards zero as higher rates further discount the significance of
future revenue and cost streams.

The analysis results show that PNV is far more sensitive to discount selection
below four percent than to higher rates. Between four and seven percent
analysis results change by marginally smaller amounts. At discount rates
beyond seven percent changes in PNV are negligible.

Forestwide Results

Table B-x-4 displays the aggregate results of applying the 7 1/8 percent
discount rate to the 84 case study stands and their representative acreage.
For the analysis scenario which simultaneously considered the financial
efficiency of the existing and replacement stand, a total of 8 representative
case study stands reverted from positive to negative PNV's as the discount rate
was increased from 4 percent to 7 1/8 percent. The representative stands
driven negative by the higher discount rate were sawtimber stands with
generally low to moderate stocking levels. In the stand financial analysis for
the draft SEIS, the representative acres displaying a positive financial
returns over the planning horizon dropped by 34,000 acres to 65,000 acres with
application of the 7 1/8 percent discount rate. This represents a 35 percent
drop in the financially efficient timber base.

StumPage Appreciation Rate

This sensitivity analysis has not been updated for the final SEIS. However,
the relative results, i.e., the change in financial efficiency (PNV), resulting
from changed assumptions regarding stumpage price appreciation, should remain
the same.

Financial results are generally sensitive to even a conservative assumption of
real stumpage value appreciation. Mathematically, a real price increase
assumption reduces the real rate of discount applied to revenues. While
rotation length can be shortened slightly by real stumpage increases, the real
impact is on the magnitude of the PNV or SEV.

Stumpage prices can escalate significantly due to this adjustment. For
example, if a one percent rate of stumpage appreciation is assumed, after one
decade the base case, average stumpage price of $25.00/MBF escalates to
$27. 60/MBF. When the annual appreciation rate is applied over a 50 year
period, the base case stumpage price increases to $41.10/MBF.

The 1985 RPA assessment provides projections of stumpage price under a number
of alternative Regional supply scenarios. .Under the assumption of constant
Regional ·timber supply. i.e., no increase from current levels, stumpage price
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Table B-x-4

I~

Sensitivity of base case results to alternative discount rate assumption.

./j

7-1/8 Per Cent Discount Percentage Change From

Base Case Results
Absolute Change

From Base Case Results

ttl
I....

-J
-J

Existing Stand Only

Case Study Stands With

Positive PNV (Stands)

Representative Acreage

(Acres)

Percentage of Tentatively

Suitable Timber Base

Existing Plus Replacement

Stand

Case Study Stand~ With

Positive PNV ,(Stands)

Representative Acreage

(Acres)

Percentage of T~ntatively

Suitable Timber Base

First

'Period

7

64,800

7

1

7.000

1

Planning

Horizon

14

123.300

13

7

64,800

7

I
First Planning I
~ Horizon I

(%) (%) I
I
I
I

12% -42% I
I
I

-12% -25% I
I
I

NfA NfA I
I
I
I
I
I
I

0% 0% I
I
I

0% -35% I
I
I

I NfA NfA I
I I

First

Period

-1

-8.000

o

o

Planning

Horizon

-10

-40,000

-50%

-34,000

Note: We did not update the sensitivity analysis displayed in this table between draft and final SElS. Relative indications of the

sensitivity of financial efficiency results to alternative assumptions regarding discount rates are displayed however.



would be expected to increase by approximately 50 percent under RPA Alternative c=:
No. 1. At the other end of the spectrum, stumpage supply increases by 300
percent in RPA Alternative No.9, offsetting any increase in stumpage price
brought about by increased demand. The RPA recommended program calls for an
approximate 50 percent increase in timber sales from current levels by the year
2030. The recommended program disaggregated to Region 2 is similar to that of
RPA Alternative No. 3 (Non-Market Alternative) and Alternative No. 6
(Implemented Plans) in terms of timber supply objectives and the associated
price effects. All three supply levels, acting simultaneously with the demand
function, result in an approximate 38% increase in stumpage price over the 45
year projection period. Assuming the same market trends (supply and demand
interaction) leading to a predicted Regional increase in stumpage price are
applicable to the local stumpage market, then the current price of $25.00 per
MBF would be projected to increase to $34.50 per MBF by the year 2030. In
percentage terms, this price increase is equal to 0.8 percent as an annual
basis. In the sensitivity analysis which follows, the base case stumpage price
is subjected to alternative real rates of stumpage price appreciation of one
and two percent annually.

Table B-X-5 shows the results of applying the one percent stumpage appreciation
rate to the case study stands over the 50 year planning period. Acres
displaying positive PNV's measured in financial terms over the planning horizon
increase from 98,000 to 164,000. Other comparisons to the base case scenario
are provided in Table B-X-5

Table B-x-6 shows the results of applying the two percent appreciation rate to ('
the representative case study stands over a 50 year period. The results _
obtained from applying the appreciation assumption to the analysis scenario
which simultaneously considers the financial efficiency of the exis ting and
replacement stand are dramatic. The number of stands displaying positive PNV's
over the planning horizon jump from 15 case study stands under base case
assumptions to 45 representative stands under the one percent real stumpage
price increase assumption, an increase of 300 percent. In terms of forestwide
acreage represented by the case study stands, acres displaying positive PNV's
increase from 98,000 acres to 508,000 acres, an increase of more than 400
percent. The positively valued acreage increases to 63 percent of the
tentatively suitable timber base, exceeding the acreage selected for timber
production in the current Forest Plan.
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Table B-X-~ensiti'!'.!t~_of base case results to one-'percent stumpage appreciation assumption.

1~ Rate of Appreciation Percentage Change From

Base Case Results

Absolute Change

From Base Case Results

First

Period

Planning

Horizon

First

Period

(%)

Planning

Horizon

(% )

First

PeriOd

Planning

Hor-izon

Existing Stand Only

Case Study Stands With

positive PNV (Stands) 10 42 +20% +30% .2 .18

Representative Acreage

(Acres) 94,000 384.000 +30% +230% +21,000 +221,000

Case Study Stands With

Representative Acreage

(Acres)

Existing Plus Replacement

Stand

Percentage of Tentatively

Suitable Timber Base

.8

.66,000

·3

.40,000

I
NfA NfA I

I
I
I
I
I
I

.300% .50% I
I
I

+700% +70% I
I
I

I NfA NfA I
I I

42%

18%

23

164,000

4

5%

10%

47.000

(Stands)Positive PNV

Percentage of Tentatively

Suitable Timber Base

ttl
I...

-J
\D

Note: We did not update the sensitivity analysis displayed in this table between draft and final SEJS. Relative indications of the

sensitivity of financial efficiency results to alternative assumptions regarding d~scount ,rates are displayed however.
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Table B-x-6 Sensitivity of base case results to two-percent stumpag.e ?"'p-'preciation assumption.

2% Rate of Appreciation Percentage Change From

Base Case Results

Absolute Change

From Base Case Results

Case Study Stands With

Existing Stand Only

Case Study Stands With

Positive PNV (Stands)

Representative Acreage

(Acres)

o
CO
.-<
I

m

··+30

+30

Pl!1nning

Horizon

+407.000

+410.000

+5

+4

First

Period

+38.000

+57.000

I
I First Planning

I Period Horizon

I (%) (%)

I
I
I
I +50% +225%

I
I
I +50% +250%

I
I
I ~A N~

I
I
I
I
I
I
I +500% +300%

I
I
I +800% +400%

I
I
I N~ NIA

I I

54

56

45

62

Planning

Horizon

570,000

508.000

6

7

12

12

First

~riod

64.000

111. 000

(Stands)

Existing Plus Replacement

Stand

Representative Acreage

(Acres)

Percentage of Tentatively

Suitable Timber Base

Percentage of Tentatively

Suitable Timber Base

Pos it i ve PNV

Note: We did not update the sensitivity analysis displayed in this table between draft and final SElS. Relative indications of the

sensitivity of financial efficiency results to alternative assumptions regarding discount rates are displayed however.



C CONCLUSIONS

Given current prices realized for stumpage in relation to the cost of producing
timber, the following conclusions can be drawn from the preceding financial
analysis:

1. Considering only financial criteria and current prices, commercial timber
management on much of the San Juan National Forest is not financially
productive. Under the case study assumptions, and depending upon the proxy
used for stumpage price (average harvest price or current sales prices) a
range of 161,000 to 221,000 acres acres show positive financial returns.
At the high end, this equals approximately 24 percent of tentatively
suitable timber base and 47 percent of the suitable timber base identified
in the current (1983) Forest Plan.

2. Extensive silvicultural regimes are financially preferable. Silvicultural
regimes which maximize the probability of natural regeneration success or
which maintain continuous forest cover are generally the most attractive
financially. Exceptions to the rule occur, however.

c

c

3. Base case financial results are moderately sensitive to stumpage price
changes in the range of $30.00 to $35.00 per MBF. Each one dollar change
in this price range changes the size of the financially suitable base by
10,500 acres. An increase in price from $30.00 to $35.00 would, for
example, increase the financially suitable timber base by about 40 percent
from approximately 160,000 acres to 220,000 acres.

4. Base case financial results are moderately insensitive to the range of
discount rates commonly proposed for evaluation of long-term forestry
investments. When an alternative discount rate of 7 1/8 percent is
applied, the financially suitable timber base shrinks by approximately 14
percent. Movement to a 10 percent discount rate from 7 1/8 percent
produces even smaller changes in both individual stand PNV's and the size
of the financially suitable timber base.

Sensitivity Analysis

A number of assumptions were made at each stage of the analysis which
influenced the results. The biological production functions represent assumed
yield responses to silvicultural regimes, and economic variables are based upon
historical information and expectations which mayor may not hold true in the
future. Of the economic assumptions utilized in the report the results were
found to be most sensitive to, real rate of stumpage price increase, stumpage
price change and discount rate.
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Assumptions regarding future stumpage prices are critical. In the base case C
analysis, future stumpage price was assumed equal to the long-term average
(1960-1989) historical price. At a local level future predictions are far more
speculative than projections for larger market areas such as those provided by
the RPA assessment. A change in the supply decisions of another local area
stumpage producer can completely upset a price projection. Similarly
construction of one mill, triggering an assumed increase in demand, can
significantly change stumpage prices. Each of these scenarios is entirely
feasible in the short term future.

Facing these uncertainties the Forest was compelled to evaluate alternative
futures by assessing the effects of alternative stumpage price assumptions on
the financially efficient timber base and output level. Another equally
compelling reason for deriving this information relates to the fact that Forest
Service supply decisions directly affect stumpage price. Supply decisions,
therefore, also effect the size of the financially suitable timber base.

In Table B-x-4 the size of the financially efficient timber base was displayed
over a range of alternative price levels. The results are summarized as
follows:

Table B-X-7 Financially Efficient Timberland Acreage as a function of
Stumpage Price (1978 constant dollars)

Stumpage Price
($/MBF)

20.00
25.00
30.00
35.00
40.00
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o
98,000

160,000
220,000
363,000
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C XI. - RFSULTS OF TIMBER DEMAND AND SUPPLY ANALYSIS

Introduction

This Section of Appendix B summarizes the results of the stumpage demand and
supply analysis entitled "Econometric Analysis of the Supply and Demand for
Softwood Sawtimber in Southwest Colorado, 1960 - 1986" which is documented in
full in Appendix A of the supplement to the AMS.

Following an appeal of the San Juan National Forest Land and Resource
Management Plan, the Secretary of Agriculture in a July 31, 1985, decision,
required the Forest Service to ••. "supplement the record with information on
timber demand projections", (U.S.D.A. Decision, p.l0). An analysis of timber
demand and supply was conducted to satisfy the the regulations and the appeal
remand requirements, as included herein.

Background

c

The regulations guiding land management planning on the national forests (USDA
Forest Service 1982) prescribe that in evaluating the net public benefits of
management alternatives, priced and non-priced outputs are to be considered
employing both supply cost and demand (price) data or other qualitative
considerations. More specifically, the regulations direct that "[t]o the
extent practical, demand will be assessed as price-quantity relationships."

The price-quantity relationship (demand or supply schedule), as defined in this
study, expresses the relationship between stumpage price as the dependent
variable and quantity as the independent variable. The demand schedule can be
interpreted in two ways: (1) if price is changed, the quantity taken in the
market will vary according to the express relationship between the two; or (2)
if the quantity offered in the market is changed, the price at which it will be
taken will vary according to the express relationship between the two (Gregory
1972).

The effects of individual National Forest stumpage supply decisions are
generally not observed at the regional level because the magnitude of output of
a typical administrative unit is small relative to total supply. Analysis of
alternative forest management strategies, therefore, focuses on the local level
where direct and indirect effects are quantitatively observable. Affected
markets are defined as the timbershed and reach as far as the most distant
purchaser of the forest's stumpage. This usually encompasses a multi-county
area.

Objectives

Industry and environmental groups have criticized Forest Service efforts to
analyze timber demand at the National Forest level. Foremost is a criticism
that the Forest Service has not investigated in an empirically sound manner the

B-183



price-quantity (demand) relationships as directed by the NFMA implementing (r
regulations. The objective of this study is to employ econometric methodology
grounded in sound economic principle to test the hypothesis that the local
market demand curve is horizontal or, alternatively, whether downward sloping
demand relationship exists. An econometric approach is used to simultaneously
estimate the total supply and demand for softwood stumpage within the local
region encompassing southwest Colorado -- the San Juan National Forest local
region of influence. The study also quantifies the supply and demand for San
Juan National Forest softwood timber as a subset of the total supply and demand
relationship. Aspen demand and the demand for roundwood products, including
personal use fuelwood, are not addressed in this study.

The null hypothesis is that the demand relationship for softwood stumpage in
the local area of analysis is horizontal (Ho: B1=0) , in which case stumpage
price is assumed to be constant (perfectly elastic) over the range of Forest
Plan alternatives evaluated. The alternative hypothesis is that the demand for
softwood sawtimber is downward sloping (Ha: bl<O) , that in fact price is
influenced by changes in timber supply.

Market Area Description

The core market area analyzed in this study is comprised of Dolores, Montezuma,
La Plata, San Juan, Hinsdale, Mineral, and Archuleta counties, in Southwest
Colorado. Geography plays a major role in defining the market area
boundaries. Log export to the north from the market area has been sporadic at
best because Red Mountain and Lizard Head passes present formidable barriers to
an economically feasible log haul. Similarly, barriers exist to the east -
small amounts of stumpage are exported from the seven county market area over
Wolf Creek Pass for processing in Rio Grande county. To the south, some logs
have flow to Chama, New Mexico. However, by far, the bulk of timber harvested
in the market area is processed in' or around the towns of Dolores, Cortez,
Mancos, Durango, Bayfield and Pagosa Springs.

Area stumpage suppliers include the San Juan National Forest, State Forest
lands administered by the Colorado Division of Forestry, Public Lands
administered by the Bureau of Land Management, the Jicarilla Apache and
Southern Ute Indians, and numerous private, non-industrial ownerships.

Long term timber cut and sold records available for the San Juan National
Forest show a pattern of continuously increasing softwood harvest through the
1960's, peaking around 1969, then dropping off steadily to the present (Table
1) •
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( Table B-XI-l Historical Softwood Timber Harvest, San Juan National Forest,
1915 to 1986 (Average Annual, MBF)

Period Timber Sold Timber Cut

1915 - 1920 8,800 5,900
1921 - 1930 34,800 11,500
1931 - 1940 22,000 10,600
1941 - 1950 16,200 15,800
1951 - 1960 48,200 34,500
1961 - 1970 70,300 57,200
1971 - 1980 31,400 42,300
1981 - 1989 18,400 18,100

Data for all ownerships is available for the period 1960 to 1986. Table B-XI-2
gives a summary of softwood harvest levels arranged according to the categories
investigated in this study: National Forest, other ownerships, and total all
ownerships.

Table B-XI-2 Softwood Timber Harvest by Ownership, and Total Volume Sold all
Ownerships. Summary 1960 to 1986 (average annual, MBF).

C Annual Harvest Annual
Time Period Nat. For. Other Total Sold

1960 - 1965 34410 10990 45400 107290
1966 - 1970 79340 11450 90790 52340
1971 - 1975 57260 4660 61920 48760
1976 - 1980 27200 900 28100 21010
1981 - 1989 18000 1530 19580 20570

Average 43260 5680 48940 49635

Timber harvest on the Jicarilla and Southern Ute Indian Reservations has been
cyclic. The reservations provided approximately eight MMBF per year through
1972, after which they curtailed supplies because of inventory and other
conflicting land use problems. More recently, though, both reservations have
established plans to begin offering, combined, upwards of 12 MMBF per year with
a potential to increase supplies soon after to 17 MMBF. In late 1987, the
reservations began re-staffing in an effort to begin implementing their timber
management plans.

c
Table B-XI-3 summarizes by producer category the number of firms currently
operating in the seven county market area. Primary processers are mills which
produce a product for retail consumption. Secondary processors use finished
wood products from other companies and add value to it. Contractors provide
logging service for hire.

B-185



Table B-XI-3 Number of Firms by Industry Category (
Category

Primary processor (mills)
Secondary manufacturer
Logging contractor
Fuelwood supplier

Number of Firms

22
1

13
34

Source: Survey of Colorado Forest Industry, Colo. State Forest Service (1987)

PREVIOUS STUDIES

Theoretical treatments of the topic of input demand include among others
Henderson and Quandt (1958) and Friedman (1962). The economic theory of
derived demand for an input factor of production is organized around the theory
of the firm. The catalyst for the system of resource allocation is profit
maximizing behavior on part of individual producers. The system requires not
only knowledge of product price facing the individual firm but also knowledge
of the productivity of other factors contributing to the production process.
At the profit maximizing level of output, each input factor is utilized in
amounts up to a point where the marginal value of the product it produces is
equal to its own price. The firm's demand for a particular input is formally
described as a function of the price of the manufactured product and the supply
function for other factors used in the production process.

From the theory of the individual firm, analysis moves to investigation of
aggregate demand and supply functions. Here the production function becomes
less precise. In order to directly estimate derived stumpage demand, industry
production functions for the various products derived from stumpage would have
to be known. While not an impossible task, lack of applicable data often
precludes estimation of the industry production function and, consequently,
direct estimation of the derived demand function. In absence of a reasonable
method of estimating an unbiased timber demand function, economists usually
turn to the factors which influence the demand for final products (Jackson
1980, Cardellichio and Kirjasniemi 1987). The empirical methodology reviewed
here attempt with different degrees of precision to develop behavioral models
which describe the relationship between finished product and stumpage as an
input factor. The selection of behavioral variables in the models builds in
different ways on the theoretical foundations of derived demand. A common
factor in the research cited here is some form of derived demand linkage
between finished product and stumpage markets.

Recently research efforts have focused on directly estimating the stumpage
supply and demand function for small subregional areas (individual states)
using simultaneous estimation techniques. This method of empirical
investigation is influenced by the assumption that stumpage price and quantity
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are thought to be determined by simultaneous interaction between supply and
demand (Connaughton et al. 1988). Using simultaneous estimation techniques,
Majerus (1982), Jackson (1983), Daniels and Hyde (1986), and Connaughton et
al. (1988) have developed supply and demand equations for individual states.
The simultaneous demand and supply relationships that Connaughton et al.
hypothesize formed the starting point for this analysis of timber supply and
demand in the San Juan National Forest area of influence.

PROCEDURES

The simultaneous estimation of supply and demand requires specification of a
system of equations which describe the joint dependence between the quantity
supplied and demanded as a function of price. The economic model implies that
quantity supplied increases as price increases (positively sloped supply curve)
and quantity demanded decreases as price increases (negatively sloped demand
curve) all other factors remaining constant. Price is the common explanatory
variable included in both the demand and supply equations. Additional
variables are included in either function to further explain the behavior of
producers or consumers in the economic system.

For this study, two stage least squares regression is used to estimate the
coefficients of the system of simultaneous equations. (See Koutsoyiannis, 1973,
for a review of simultaneous equation models.)

Specification of Timber Demand

The stumpage demand relationship is derived from postulates which describe the
microeconomic theory of the firm. The path of derived demand for stumpage is
traced from consumer demand for finished products through intermediate stages
of production to the stumpage market in a three sector market model in Appendix
B of the supplement to the FEIS. The derived demand for stumpage is
hypothesized to be a function of the prices for outputs and inputs in both the
logging, manufacturing and product sectors.

The empirical expression of this model is:

where,
(1)

c~

= quantity demanded (harvested, MBF) on
all ownerships in year t (t= 1960 ••• 1986),

P t = local stumpage price ($/MBF) in time t,
s

P t = index of product price in time t,
P

Ct = conversion costs ($/MBF) in time t,

ut = stochasttic error term, and

aO, ai, a2, a3 are the coefficients to be estimated.
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The functional form of the demand relationship in equation (1) has been applied
in previous studies by Majerus (1982), Jackson (1983), and Connaughton et
al. (1988) to state or regional analysis of stumpage supply and demand. To
summarize the rationale for this model: First, stumpage is a factor of
production (input) in the manufacture of finished wood products. The demand
for stumpage is derived from the demand for manufactured products (Gregory
1972, Haynes 1977). Final product demand changes therefore produce
corresponding changes in stumpage demand. Second, changes in the p'rice of
other factors of production affects demand in a manner defined by the
relationship between input factor and product in the production function. The
coefficient of particular interest in forest planning is "al" which measures
the change in quantity demanded per unit change in price.

Economic theory suggests the following hypotheses: (a) quantity demanded is
inversely related to stumpage price (dQd/dP <0), (b) demand is directly
related to the price of manufactured wood ~roducts (dQd/dP >0), and (c)
demand varies inversely with respect to the nontimber costs Pof conversion
(dQidC<O). Stumpage price and quantity are hypothesized to be inversely
related, a change in one or the other represents movement along the demand
schedule. An increase in product price will shift the demand schedule to the
right while higher conversion costs will shift the demand schedule to the
left. The product price increase (demand shift) will ceteris paribus, induce a
stumpage demand increase resulting in higher equilibrium stumpage prices and
quantity demanded if the supply function is positively sloped but not totally
inelastic. A similar, but opposite response would be expected on theoretical
grounds as a result of a conversion cost increase. An increase in conversion
costs will shift the stumpage demand curve to the left resulting in lower
equilibrium prices and quantity demanded if the stumpage supply curve is
positively sloped but not totally inelastic.

The variables Q
d

and P are common to the demand and supply relationships
and are determined by e1:!uilibrium conditions. As the exogenous variables or
error terms change, the value of these variables change as well. Since these
variables depend on the simultaneous satisfaction of the model, they are called
endogenous variables (Rao and Miller, 1971). The other variables, P and C,
are not determined by equilibrium conditions for the stumpage commodit~ They
may change independently of the market situation and are referred to as
exogenous variables in the system of equations.

All variables in the simultaneous model are annual observations adjusted to the
base year 1978 using the all commodities producer price index as a deflator.
The data set was developed for the years 1960 to 1989 inclusive (30
observations). Total stumpage price was represented as a volume weighed
average of individual ownership cut prices in dollars per MBF. National Forest
stumpage price was derived from the annual cut and sold reports. Stumpage
prices for timber harvested on lands administered by the Bureau of Land
Management (BLM) , State of Colorado, and Bureau of Indian Affairs (BIA 
Southern Ute and Jicarilla Apache Indian reservations) were derived by the
individual agencies, respectively, from historical records. Average harvest
levels were available for private lands but transaction price data was
lacking. The price paid for private stumpage was therefore assumed equal to
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the maximum average amount that timber purchasers could pay for stumpage
providing a minimal allowance (5 percent) for profit and risk. This proxy of
price was calculated from Forest Service appraisal records by subtracting the
appraised logging, transport,and manufacturing costs from the value of lumber
products (log scale) produced on an annual basis. Private stumpage was further
assumed to be harvested the same year as sold, so contract escalation
provisions didn't apply.

The calculated proxy of private stumpage price was, overall, similar to the
price paid for BlA administered stumpage on the two reservations. The
importance of this proxy, if indeed the assumed relationship does not hold, has
to be diluted by the fact that private timber harvest has accounted for only 2
percent of total area timber harvest over the past 27 years.

One variable chosen to describe the relationship of final product price to
quantity demanded was the relative lumber and wood products index published by
the U.S. Dept. of Labor, adjusted to the 1978 base using the above described
deflator. Also tested were two alternative proxies - (1) the Western Wood
Products Association (WWPA) whitewood lumber price index, and (2) the weighted
average selling value (per MBF, log scale) of National Forest Sales expressed
on an annual basis. This latter measure of final product value is directly
linked to the Western Wood Products Association (WWPA) whitewood price index,
but is further adjusted to account for the relative difference in the value of
manufactured lumber produced from different diameter logs (overrun) and for
value differences between tree species. A preliminary examination of the data
suggested that this measure provided a better correlation with the dependent
variable than either the lumber and wood products price index or the WWPA
whitewoods index when used directly.

Conversion costs included logging, hauling, and manufacturing costs expressed
as dollars per MBF for each years sales greater than two thousand dollars as
recorded on the Forest Service timber appraisal forms. The other major
conversion cost item - road construction - was added to stumpage value,
resulting in a value equivalent to gross bid (statistical high bid plus
effective and ineffective purchaser road credits). Assigning conversion costs
to harvested timber posed a minor accounting problem. Appraised conversion
costs could not be assigned directly to harvested volume without knowing
specifically which sales were being harvested in a given year. The per MBF
conversion cost of sales in year X were therefore assumed equal to a three year
rolling average of the conversion costs of the previous three years sales,
i.e., sales active today were actually appraised and sold in the previous three
years.

Specification of Timber Supply

The specification of supply is less straightforward. Connaughton et al. (1988)
provide a detailed discussion of a set of alternative relationships which are
hypothesized to describe private and public timber supply. The behavior of
private timberland owners is generally thought to be consistent with the theory
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of the profit maxlmlzlng firm, whereas the behavior of public agencies is often
treated as an fixed (exogenous) quantity that does not respond to market
related variables (See, for example, Haynes et al. 1983, Adams 1983).

Symbolically Connaughton et al. represent short run private timber supply, Qs,
as the following function:

Qs = f(Ps,P*,Sp) (2)

where,

Ps = current stumpage price

P* = future stumpage price

Sp = current timber inventory (all ownerships)

The same data problems Connaughton et al. discussed were encountered in this
study. First, private stumpage price is not observable; a proxy was therefore
developed which mayor may not be accurate. Second, no observations existed on
suppliers expectations of future timber prices. Third, timber inventory for
individual ownerships was somewhat lacking and had to be extrapolated with
different degrees of confidence from periodic inventories, an assumed
production function, and annual harvest data.

Public timber supply (volume offered) is often treated as a fixed quantity that
does not respond to market related variables, but which is set by policy
considerations such as budgetary allocations and other non-timber
considerations. Adams (1977), Cardellichio and Kirjaniemi (1987), and
Connaughton et.al.(Id) argue that the assumption that public supply is fixed is
more in line with describing the quantity of timber offered for sale, as
opposed to the quantity .of timber harvested. The decision to harvest public
timber which has been sold, however, is made by the timber purchaser not the
public land management agencies. Timber sale contracts are usually multi
year, providing for some latitude in the timing of the harvesting decision.
Similarly, contractors usually maintain a pool of volume under contract
allowing them to respond to market swings. If market conditions are strong,
the purchaser will generally respond by harvesting more timber, and vice
versa. The quantity of timber actually harvested from public lands is then
more logically a function of market considerations and contract provisions. As
a result, public timber harvest has tended to move with conditions in the final
product markets. The same argument was adapted in this study. The dependent
variable in the supply and demand equations is therefore defined as quantity
harvested in the model specifications which follow. In Appendix C of this
study, timber sold rather than harvested was examined as the dependent variable
in response to timber industry comment on recent timber demand analysis
conducted by the Forest Service in Administrative Region 2. These results were
unsatisfactory.
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Five alternative models of supply and demand were estimated. In the first four
cases, specification of the supply equation varied but the demand equation
(Equation 1 above) remained the same. In the fifth model, the demand
relationship was respecified and matched with the supply relationship from
Model-IV. (The model sets are described as Models I thru V.) The
relationships described by first three alternative supply relations were
originally hypothesized and tested by Connaughton et. al (Id) for the State of
Montana with some degree of success.

Each of the five simultaneous models, in addition, were specified in two forms:
linear form and linear in the logarithms of the variables. Both model
specifications are useful for harvest scheduling models such as FORPLAN Version
II, the latter provides direct estimates of the elasticities of variables.

In this summary, Demand and supply Models III. IV, and V are reviewed only.

MODELS TESTED

In this Section, three of the original five alternative demand and supply
models discussed in the supplementary AMS are reviewed. The models are
discussed in terms of application to the local area of analysis, and also in
terms of a retrospective view of the problems associated with some of
individual model specification tested.

Demand and Supply Model-III

Total demand is specified as in equation (1) above. Total Supply depends on
stumpage price (P), inventory (I), National Forest timber sales (S), and
National Forest ungut-volume-under-contract (UVUC).

This model builds on Model-II, adding to the supply equation the level of
current National Forest timber sales as a variable describing harvest. Total
regional timber supply is specified rather than separate supply specifications
because of the possibility of offsetting ~hanges occurring across ownerships.
Symbolically, total regional supply, Q , was specified as:

s

c

where,
Q t = bO + b1(P t) + b2(It) + b3(St) + B4(UVUCt) + ut (3)s s

Q t = annual quantity supplied (harvested) on all owners ships (in MBF) in year t,

p. t = stumpage price ($/MBF) in year t,s

It = Inventory on all ownerships (MMBF) in year t,

St = timber sold (MBF) on the National Forest in year t,
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UVUCt = uncut-volume-under-contract {MBF} on the National Forest
in year t,

ut = stochastic error term, and

bO, b1, b2, b3, b4 = parameters to be estimated.

The hypotheses for this model are b1>O, b2>O, b3>O, b4>o. This model
specification implies that harvest on non-NF land is a function of price,
inventory of commercial volume available for harvest, and the availability of
offsetting timber harvest on public land. The coefficient of the new variable,
b3, measures the change in total quantity harvested on all ownerships that
results from a change in the level of timber sales on the National Forest.

c

The results of the demand equation are displayed on line 1 of Table B-XI-6 and
the. results of the supply equation on line 2 of Table B-XI-5. All of the
estimated coefficients of both equations were of the expected sign. In the
demand equation, the coefficient on conversion cost was significant at the 99
percent confidence interval {Pr>.01}, and the coefficients on stumpage price
and product price were significant at the 95 percent confidence interval
(Pr>.05). The estimated coefficients on price and UVUC in the supply equation
were statistically significant at the 99 percent confidence interval, the
coefficient on National Forest sales was significant at the 95 percent interval
and the coefficient on inventory was weakly significant at the 85 percent (-
confidence interval. _

The inventory variable, as configured, was weak in this model specification.
Inventory was specified as total inventory on available lands across all
ownerships, a form adapted from similar studies by Majerus (1982), Jackson
{1983}, and Daniels and Hyde (1986). Private inventory was not treated
separately because of the small percentage influence of private timber supply
to total area supply. Arguably, the inventory variable was also applied across
all ownerships because public agencies, in addition to private ownerships, were
hypothesized to have greater propensity to supply timber as inventories
increase, and vice versa. For example, inventory according to Bureau of Indian
Affairs {BIA} foresters has been a key determinant in shaping harvesting
decisions on the Jicarilla and Southern Ute Indian Reservations. Similarly,
the San Juan National Forest has in the past displayed a propensity to
liquidate timber at a level commensurate with the inventory of reasonably
accessible mature to old growth timber. This volume was in the past available
in what was termed the standard and special timber components of available
timberlands {USDA, San Juan National Forest 1961, 1976}. On non-industrial
private lands, other ownership objectives such as personal recreation,
homesite, and future subdivision have probably played a greater role in shaping
supply decisions than inventory considerations. Periodic surveys of private
landowner preferences by the Colorado State Forest Service {1977, 1984, 1986}
points to this conclusion. Private industrial forests whose supply function
would be considered to be most closely tied to inventory are not present
locally. {The private supply situation is discussed in detail in Appendix B of
the supplementary AMS. C
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c Table B-XI-6 Estimates of Total Market Area Demand Equation Coefficients with
Two Proxies for End Product Price for Five Different Models of
the Supply and Demand for Stumpage in Southwest Colorado

Varlables in the de••nd equation

lu"l, Conatant 'tu••a,. Converelon Product 'r. Int ••ar Dur'ln
Mod.1 Prlc.

....
Coat. Indes Variable R Wat&on

'aO) (all Ca2) Ca3) ( .111 Shthth

III 151728.Q"· -238'·5" -1131&.9"· 76'.7·· 0.68 1.)0
(lIU61 (l059) (2l7.6) (359.9)

,. 1"'97.0··· "31'3.5·· -13011.6··· 10)2.S"· 0·73 1.'6
(17339) (1030.6) (238.9) 0'9.01

• -6328.0 ~2529.8" -1\711.2··· 806.8"· 58700.0." 0.71 1.37
(6'933) (89l·31 (185.81 (30'.71 (223511

• II,n1'le&ftl vhen • • 0.1 Standard Errors In Paranthea••.. 11••ltl.ant vhf•• • 0.05... 11..1tl•••t vhf••• 0.01

c Table B-XI-7 Estimates of Total Market Area Supply Equation Coefficients with
Two Proxies for End Product Price for Five Different Models of
the Supply and Demand for Stumpage in Southwest Colorado

Variable. in the supplY eguation

ro"a.t Sall'v. Uncut
Stuap••• Total TI."" Volu•• Unde. Durlliin
Price In,,,entory ....Sa". Contract R Wateon
(b11 (b2) (.3) (bll) Stat .

1055.0·" 7.0 0.14" 0.23··· 0.60 1.13
(393.3) (7.0) (0.08) (0.0'>

902.0··· O.lS··· 0.2"··· 0.51 1.07
(383.8) 10.071 (o.ol)

739.5" O.lS··· 0.21&··· 0·57 0.95
(3'3.3) (0.07) (0.0'1

0.1 Standard Error. in Pare~the.e•

Supply Conatant

Modd

(bO)

III ..86267.0·
(67l71)

,. -1,_20.0·

(15888)

V -13331.0
('-086)

Sllnitlcant vhen a

•• Sllniflcant when a 0.05

••• Sllnltleant vhen a • 0.01

c
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Total area inventory on available timberlands has changed only marginally from c
8980 MMBF in 1974 to 8755 MMBF in 1986. At the same time, harvest volume has
shown periodic fluctuation presumably as a result of market forces, but by no
apparent long term trend which would appear to tie to the aggregate measure of
inventory. By defining inventory which included lands which are not
realistically commercial by local standards, the inventory variable as
specified may have masked the behavioral influence of inventory as a factor
considered in timber harvest decisions. A potentially more descriptive
specification of the inventory variable may include only the inventory of
timber on lands less than 40 percent in slope, harvestable using conventional
logging technology, and within reasonable proximity of an existing road
system. The proxy is economically based, conforming more with what was
traditionally described in timberland classifications as the standard and
special components of available timberlands. Lands outside of these two
classifications have been and will continue to be, at least in the short-term,
outside the realm of what may be considered economically viable from a
purchasers viewpoint. Though this is a local situation, it may be indicative
of much of the Rocky Mountain Region as a whole, however.

Demand and Supply Model-IV

Total demand is as specified in equation (1) above. Total supply is a function
of stumpage price (P ), current years sales on the National Forest (S), and
uncut-volume-under-coHtract (UVUC) on the National Forest.

This model is identical to Model-III with the exception that the inventory
variable is removed from the supply relationship. Symbolically the Model-IV
supply relationship is specified as follows:

Qst = bO + bl(P t) + b3(St} + b4(UVUC) + ut (4)
where, s

Qst = annual quantity supplied (harvested) on all owner-
ships (in MBF) in year t,

P t = stumpage price ($/MBF) in year t,
s

St = timber sold (MBF) on the National Forest in year t,

UVUCt = uncut-volume-under-contract (MBF) on the National·
Forest in year t,

ut = stochastic error term, and

bO, bl, b3, b4 = parameters to be estimated.

The hypotheses for this model are bl>O, b3>O, b4>o. The results of the demand
and supply estimations are displayed on line 2 of Tables B-XI-6 and B-XI-7,
respectively. All of the estimated coefficients were of the expected sign and
were statistically significant at the 99 percent confidence interval.
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( Removing the inventory variable from the supply specification increased the
simultaneous models precision. The coefficients of determination for both the
supply and demand equation were the highest of the five alternative models
tested. The demand specification described by Equation I, however, was thought
to overstate equilibrium price and quantity, and possibly understate the price
elasticity of the demand relationship, as a result of trending across different
market eras with potentially different demand functions. To test this
hypothesis, demand and supply Model-V was formulated.

Demand and Supply Model-V

The demand relationship in this model builds upon equation (1) by adding a 1-0
dummy variable to account for an observed extreme shift in demand. The supply
relationship is as described in Model-IV above.

During a three year period in the late 1970' s three of the larger stumpage
purchasers closed mills in the study area, resulting in a sudden and major
reduction in stumpage demand. A single dummy variable was added to the demand
equation to measure the significance of this potentially extreme shift in
demand. This model implies that the constant intercept changes in different
periods, while the other coefficients remain constant (i.e, a parallel inward
shift of the demand function following the industry contraction). Symbolically
the demand equation is specified as follows:

c
where,

= aO + al(P t) + a2(P t) + a3(Ct) + a4(Bt) + ut
s P

(5)

c

Qdt, P t, P t, Ct, ut, are as specified in equation (1) and,s p

Bt = Dummy variable set equal to 1 (pre 1978) or 0 (1978 to
present) in year t,

and the supply equation is as specified in Model IV.

The results of the demand and supply estimations are displayed on line 3 of
Tables B-XI-6 and B-XI-7, respectively. All of the coefficients in the model
had the expected sign. The coefficient on stumpage price in both the demand
and supply equations was significant at 95 percent confidence interval, all
other coefficients in the demand and supply equations were significant at the
99 percent confidence interval.

As a variation on this model, a second integer variable was introduced to test
the assumption that the slope of the demand function, in addition to the
intercept, had shifted post 1978. The integer variable describing a slope
adjustment was not statistically significant, meaning that the price
elasticities could not be shown to be statistically different between time
periods.
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Annual observations of mill capacity would have been more descriptive variable e
to use in place of the dummy variable which accounted for the two separate and
distinct industry structures. Interpretation of the coefficient would have
been average percent mill utilization. Mill capacity for the period 1976 and
post 1978 is known but could not be reconstructed for the period 1960 to 1975.
preventing testing of capacity as a behavioral variable. The best that the
data allowed was different constant capacity assumptions pre and post the 1978
index year restricting interpretation of the coefficient.

NATIONAL FORFST SUPPLY AND DEMAND

The previous model formulations attempted to estimate the aggregate supply and
demand relationships for all ownerships in the analysis area. In the two model
formulations which follow, we make separate estimates of the supply and demand
relationships for National Forest timber only. Because of the National Forests
dominant supply position. it was assumed that the two following relationships
would provide reasonable approximations of the National Forest demand and
supply functions without explicitly modeling relationships which simultaneously
attempt to describe the potential sUbstitution effect between ownerships. In
Appendix C, simultaneous specification of separate National Forest and other
area producer demand and supply functions was attempted.

Model-IV-NF

The Model-IV-NF specification is structurally identical to simultaneous
Model-IV above with the following variable substitutions made: (1) National
Forest harvest replaces total harvest from all ownerships as the variable we
seek to explain, and (2). National Forest Stumpage price is substituted for
weighted average stumpage price across ownerships (as was specified in
Model-IV) as the explanatory stumpage price variable in the demand and supply
equations. Symbolically, the demand equation is specified as:

(

(6)

where.

Qdnft = quantity demanded (harvested, MBF) on the San
Juan National Forest in year t.

P nft = National Forest stumpage price in year t,
s

P t = index of product price ($/MBF, log scale) in year t.p

Ct = conversion costs ($/MBF) in time t,

ut = stochastic error term
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c- and the supply equation is specified as:

Q nft = bO + bl(P nft) + b3(St) + b4(UVUCt) + ut
s s

where.

Q nft
s

P nfts

St

UVUC

ut

= quantity supplied (harvested, MBF) on the San Juan
National Forest in year t,

= as specified above,

= timber sold (MBF) on the National Forest in year t,

= uncut-volume-under-contract (MBF) on the National,
Forest in time t

= stochastic error term, and

c

c

aD, ai, a2, a3, bO, bl, b3, b4 = parameters to be estimated

The hypotheses for the coefficients of the demand equation are al<O, a2>O,
a3<O, and for the supply equation are bO>O, bl>O, b3>O, b4>o.

The results of the demand and supply estimations are shown in Table B-XI-8.
All of the coefficients were of the expected sign. The coefficients on
stumpage price and product price in the demand equation and the coefficients on
stumpage price and nation forest sales in the supply equation were significant
at the 95 percent confidence interval (pr>.05). All other coefficients in the
system of equations were significant at the 99 percent confidence interval.

By comparing, the coefficients of determination (adjusted R-square) for the
equations in Model-IV and Model-IV-NF (the National Forest model), it is
apparent that goodness-of-fit decreases when moving from the supply and demand
relationship derived for all ownerships to the same relationships for an
individual supplier. This is so because equilibrium conditions are a result of
aggregate demand and supply decisions on the part of consumers and producers.
The separate model of National Forest demand does not account for the effect of
other suppliers to the degree they are substitutes for National Forest timber.
And variance increases as the analysis moves from aggregate to individual
components of a total area relationship.

Model-V-NF

The Model-V-NF formulation examines the supply and demand relationship for
National Forest timber using the same basic structural model as specified for
Model-V, with the the same substitutions on the dependent variable and stumpage
price as made in Model-IV-NF above.
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Table B-XI-8

Suppl)'

.odel

V-H'

IV-N'

V-H'

Estimates of National Forest Demand and Supply Equation
Coefficients for Two Different Models of the Supply and Demand
for Stumpage in Southwest Colorado

Variable. In the 4•••nd .suation

Con. tInt Stua,allit Con"araion Product Price Int.cef'
Price Coati

...,
Ind.1t Variable R

CaO! CaU (e21 ( all Ca')

12.582.0··· -1932.,·· -989·7··· 683.3" 0.62
(18'4U (982) (229.8) 133•• 1)

•
36172.0 -11168.5u .497.3"· 527.·.. 33709.0· 0·59

(65126) (UT.9) (201.4) (291.6) (22350)

Varlabl •• In the lupply equation

'or•• t '1,."lel Uncut
Conatlnt StUI,••• Tot.l fl ...... Volu•• Under

Prle, l,wlnto.,.
...,

Idu Contract R
n,o) nU (b2) f!tJ! fll4'

-21691.3· 1016.7·· 0.15" 0.21'" 0.47
(163?) (398.2) (0.07) (0.04)

-13311., 791. ". 0.111" 0.20'" 0.'5
U508') (356.9) (0.01) (0.04)

(

• Illnlflclnt v~.n a • 0.1

•• Itenilicant ..an I • 0.05
••• 1'&Rifl••nt ¥h.. •. 0.01

The results of the Model-V-NF model are displayed in Tables B-XI-8. All
coefficients of the demand and supply equations were the correct sign. The
coefficients in the supply equation were significant at the 95 percent
confidence interval. or greater. The coefficient on the dummy variable in the
demand equation was significant at the 90 percent confidence interval.

Log-Linear Models

We re specified each of the above models in natural logarithmic form for the
purpose of estimating the elasticities of the.coefficients of the independent
variables with respect to the dependent variable. Elasticities are discussed
in the next section. Of note is that the logarithmic forms of the models
(Tables B-XI-9 and B-XI-10) displayed higher adjusted coefficients of
determination than their linear counterparts. The functional form of the
demand and supply relationship may be better described as log-linear although
the precision of the twoznodel formulations. linear vs. log-linear. cannot be
compared using adjusted R as a criterion.
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Table B-Xl-9 Estimates of Demand Equation Coefficients for Five Different
Models of the Supply and Demand for Stumpage in Southwest
Colorado. Both Total Market Area and National Forest Models
At'e Specified

flDI linear aDdel rora)
Varh'bJ •• In the de••nd e'uation

Supply "ot Conetlnt Stu.,.,e Conyeraion Procl\u:t ... lnh,u' DurlJln- ,
.04e1 • Prici COlh In4•• Variable , Watlon, hOI <,11 (121 hJ! <,4) It.tiltie

111 21.27'" -1.3"" -" ..,... 3.16'" 0.80 1·90
(2.22) (0·50) (0.73) (1.25)

IV 20.2.··· -1.75·" ·".99'" ".07'" 0.82 2.02
(2.23l (0.55) (0.77) (1·33)

V 6.1'- -1·57'" -2.20'" 3.65'" 1.27'" 0.86 2.18
(".26l (0.'3) (0·51) (1.07) (0.27)

IV-"' 11.32'" -1.63'" .".87'" ".2Z'·· 0.77
(2. 'J) (0.5') (0.78) (1·35)

y-", a.u" -1.23'" -2.3.. ••• 3.25'" 0.9"" 0.78
C".68) (0.66) (0.63) {t.tll (0.31)

• S1,niflc.at vbln •• 0.1

Shnlf1unt vhen a 0.05
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Table B-Xl-10 Estimates of Supply Equation coefficients for Five Different
Models of the Supply and Demand for Stumpage in Southwest
Colorado. Both Total Market Demand and National Forest
Models are Specified

(lo.-lln,.r 0.4,1 tor.)

V.l'i.~h. .n ,., aupplY _,uaUoft

rore,' 'U'Y. Uaout

'11,,1, C•••'ant .'u,.,. Total n .... VaU••• Un., .. tIII"i.-.
••dd 'rice In",ntoI'7 'ah, Contract • Vatl.1I

(bOt fbI) (b2) Ib)) (b41 Stat.
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(11.20) (0.21) (1.24) (0.09) (0.10)

IV -2.39· 0.5'··· 0·)5··· 0.65··· 0.68 1.40

(1.90) (0.22) (0.09) (0.12)

V _2.68- 0.60··· 0·35··· 0.65"· 0.71 1.96
(1.15) (0.20) (0.09) (0.11)

IV·M, .2.61- 0.67··· 0.)1··· 0.66··· 0.6.
(2.00) (0.2) (0.09) 10.1)

V-H' -2.69- 0.69··· 0.31 0 •• 0.66-·· 0.67
(1.86) (0.21) (0.091 (0.12)
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RESULTS AND DISCUSSION

Stumpage Demand and Supply Models - All Ownerships

A comparison of the estimated coefficient on stumpage price and the price
elasticity of demand for the three simultaneous models of timber demand and
supply for all ownerships is given in Table B-XI-11 The coefficient on
stumpage price was significant in all three demand equations.

The price elasticity of demand, shown in Table B-XI-11, ranged from a high of
-1.31 to a low of -1.85 between Models. Based upon similar research, a demand
elasticity of this magnitude, or less steeply sloped, would be expected for a
local area of the size analyzed in this study.

Table B-XI-11 Comparison of the Estimated Coefficient on Stumpage Price and
the Price Elasticity of Demand for Three Alternative Models of
the Total Supply and Demand for Stumpage in Southwest Colorado

Coefficient on Price Elasticity
Model Stumpage Price of Demand

Model-III -2389.0*** -1.36

Model-IV -3193.0*** -1. 75 (
Model-V -2529.0*** -1.57

* Significant when a = .1
** Significant when a = .05

*** Significant when a = .01

The coefficients of all variables in the supply equation of Models III through
V were of the correct sign and statistically significant. The coefficient on
price in the supply equation (Table B-X-12) was statistically significant at
the 99 percent confidence interval in the three models tested and varied from a
low of 739.5 in Model-V to a high of 1055.0 in Model-III. The supply price
elasticity was inelastic in all models tested, ranging from a low of 0.56 to a
high of 0.80.
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c' Stumpage Demand and Supply Models - National Forest

Estimated coefficients on stumpage price and the demand and supply price
elasticities for the two alternative models of National Forest stumpage demand
and supply are given in Table B-XI-13. The coefficients on all variables in
the Model IV-NF and V-NF relationships were of the correct sign and significant
at, at least, the 95 percent confidence interval. The price' elasticity of
demand was generally elastic arid ranged from a low of -1.63 to a high of -1.24
between models. This result was similar to those derived by Adams (1983) and
Majerus (1982) for National Forests with similar percentage shares of larger
market estimates. Supply price elasticities were inelastic and showed little
variation between models.

Table B-XI~12 Comparison of Estimated Coefficients on Stumpage Price and The
Supply Price Elasticity for Three Alternative Models of The
Total Supply and Demand for Stumpage in Southwest Colorado

c

Model

Model-III

Model-IV

Model-V

* Significant when a = .1
** Significant when a = .05

*** Significant when a = .01

Coefficient on
Stumpage Price

1055.0***

902.1***

739.5***

Supply Price
Elasticity

0.80

0.56

0.60

Stumpage Demand and Supply Elasticities

The coefficients on the variables of the natural logarithmic form of the three
models presented in the previous section represent the elasticities of demand
and supply with respect to the independent variables. Elasticities measure the
change in the dependent variable with respect to a change in an independent
variable in percentage terms. For example, the price elasticity of demand is
defined as the percentage change in quantity demanded brought about by the
percentage change in price. ,Table B-XI-13 gives the elasticities for the
variables in the demand and supply equations for Models IV, IV-NF, V, and
V-NF. The demand price elasticity of Model-IV, for example, is -1.85,
indicating that a 1% increase in stumpage price brings about an approximate
1.85% decrease in quantity demanded. Similarly the supply price elasticity in
Model-IV indicates that a 1% increase in stumpage price brings about an
approximate 0.67% increase in supply.
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The price elasticity of demand was elastic regardless of the the Model (-
configuration, ranging from a high of -1.32 in Model V-NF to a low of -1.85 in
Model IV. The literature provides few bases for comparison of the elasticities
derived for individual National Forests or small, sub-state regions similar to
that analyzed in this study. Adams (1983) disaggregated large area demand
estimates for western Washington, northwest Oregon, and southwest Oregon to
nine individual National Forests. The price elasticities of demand ranged from
a high of -15.0 on the Siskiyou National Forest to a low of -1.4 on the
Willamette National Forest. The elasticities reported by Adams also varied
through three discrete time intervals. The trend in elasticities was readily
interpretable, however: The larger the percentage share of any given National
Forest's supply to total area supply, the less elastic the demand elasticity
for that Forest's stumpage (e.g., the Willamette verses the Siskiyou). Majerus
(1982) reported similar results adjusting Montana demand and supply
relationships to the National Forest level. Demand elasticities ranged from
-1.46 for the Kootenai National Forest which had mean market share of 15
percent of total, to an elasticity of -146.8 for the Custer National Forest
who's market share was less than 1 percent of total area supply. The Custer's
result was highly elastic, approaching the horizontal demand curve which is
often assumed when conducting forest planning on individual National Forests.
The Kootenai's demand curve was less elastic, but would still be considered an
elastic demand curve in comparison to the overall inelastic result of -0.05
derived by Majerus for the State of Montana.

From the studies cited two general observations follow: (1) as a National
Forests share of total area supply approaches total area supply, the demand -
elasticity for that Forest's stumpage approaches the elasticity derived for the ~
larger area, and (2) the larger the region of analysis, the more inelastic the
demand curve. Demand elasticities at the state or multi-state level are often
in the range of -0.01 to -0.50. Given the size of the analysis area in this
study, the number of firms making up the industry, and the fact that the
individual firms demand curve for final wood products is probably highly
elastic, we would expect the local area demand curve for stumpage to be
relatively elastic. The price elasticities of demand given in Tables B-XI-l0
and B-XI-ll reflect this expectation. The Studies by Adams (1983) and Majerus
(1982) also tend to support the magnitude of the price elasticities of demand
estimated here.

The supply price elasticities given in Table B-XI-12 range from a high of 0.73
in Model IV-NF to a low of 0.60 in Model-V. This elasticity indicates, for
example, that a 1% increase in stumpage price brings about a 0.73% increase in
quantity supplied.

There is little basis in the literature to compare the reasonableness of these
results beyond published estimates of supply price elasticities for larger
regions of analysis and the a priori assumption that as the region of analysis
shrinks, we would expect supply price elasticity to increase. Majerus (1982),
for example, estimated a supply price elasticity of 0.12 for the State of
Montana, and Daniels and Hyde (1986) reported an elasticity of 0.27 for North
Carolina. The supply price elasticities reported in Table B-XI-ll (0.60 to
0.73) are consistent with a priori assumptions, but without comparable
published studies validations of reasonableness are limited. C.

B-202



C Table B-XI-13 Stumpage Elasticities
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c

The elasticities of conversion cost and product price in the demand
relationship are both somewhat elastic. Stumpage demand is inversely related
to the cost of conversion. A one percent increase in conversion costs results
in an approximate 3 percent decrease in stumpage demand depending on model
specification. The demand for stumpage on the other hand is directly related
to final product price. As lumber and wood product prices rise, production
expands and producers demand more stumpage inputs. Here. a 1.0% increase in
product price brings about an approximate 4 percent increase in stumpage
demand.

The estimated elasticities on National Forest volume sold and on National
Forest uncut-volume-under-contract in the supply equation are both somewhat
inelastic. A 1.0% increase in National Forest volume sold leads to a 0.35%
increase in supply, and a 1.0% increase in uncut-volume-under-contract results
in an approximate 0.67% increase in harvest.

An important linkage between the stumpage and end product markets not directly
measured by the results given in Table 14, is the degree of price
responsiveness of stumpage to changes in end product price. There is a fairly
constant ratio between the relative change in product prices and the relative
change in stumpage prices. This ratio, referred to as the elasticity of price
transmission (Haynes. 1977), is defined as:
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n = (% change Pp) / (% change Ps) (8) (
where,

Pp = end product price

Ps = stumpage price

The product price and stumpage prices relationship is such that if stumpage
prices rise while quantity processed and such other factors such as prices of
inputs used by producers remains fixed, the relative change in product prices
will not exceed the relative change in stumpage price. This means that 'n' the
ratio in equation (8) is usually positive but less than one (Adams et.al.
1977). The elasticity of price transmission was calculated at 'n' equal to
0.34 using Model-IV and mean annual averages for for the variables quantity
harvested, conversion costs, end product price and stumpage price. The ratio
implies that a 1.0% increase in end product price (Pp) leads to a 2.9% increase
in stumpage price, all other. factors held constant. Of course, due to the
small size of the analysis area and consequent influence on end product
markets, the alternative interpretation does not apply, i.e., a 2.9% increase
in stumpage price will lead to a 1% increase in product price. The elasticity
of price transmission measured here is a high pass through price ratio because
the absolute price of stumpage locally is low relative to final product price.

c
Figure B-XI-1

Model V and V-NF demand and supply relationships
(log-linear form)
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Other Market Factors

A change in either stumpage quantity or price is represented by movement along
the demand or supply schedules. A change in any of the other explanatory
variables in the system of equations, however, represents a shift in demand or
supply functions. Here, in contrast to the stumpage price effect, quantity
demanded or supplied changes at each price represented on the functions. For
example, there are three explanatory variables in the demand equation:
Quantity demanded (harvested) is described as a function of stumpage price,
conversion costs, and end product price. A one percent increase in stumpage
price results in a corresponding 1.6 percent decrease in quantity demanded
using the price elasticity for Model-V shown in Table B-XI-12 as an example.
This relationship represents movement along the demand curve. A one percent
increase in conversion costs, however, results in a 2.2 percent decrease in
demand at each price on the demand schedule. In other words the demand
schedule shifts inward by 2.2 percent for everyone percent increase in
conversion costs. Using the demand-supply relationship in Figure 4 for
illustration, a 10 percent increase in conversion costs from $231. to $254. per
MBF (log scale) would result in a decrease in equilibrium harvest from 20.6 to
16.8 MMBF per year assuming that stumpage price remained constant. However,
when the interaction of the demand and supply relationship are considered, both
price and quantity harvested would simultaneously adjust downward to 19.5 MMBF
per year at an average stumpage price of $19.60 per MBF. A decrease in
conversion costs would have exactly the opposite effect -- quantity harvested
and stumpage price would both increase.

End product price, the other explanatory variable in the demand relationship,
is directly related to stumpage demand. As product price increases, demand
increases, and vice versa. Again, using the log-linear Model-V relationship in
Figure B-XI-1 and the elasticities given in Table B-X1-12 as the basis for
illustration, a one percent increase (decrease) in product price would result
in a 4.2 percent increase (decrease) in demand, holding all other variables
constant. However, both price and quantity will adjust with removal of the
constancy assumption. A ten percent increase in product price from $239 to
$263 per MBF, for example, results in an increase in harvest from 20.6 to 22.5
MMBF per year and an increase in stumpage price from $21.30 to $25.00 per MBF.
The latter effect, referred to as "price transmission" between the final
product and stumpage markets is an important market relationship discussed
earlier.
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SUMMARY AND CONCLUSIONS

This study attempted to directly specify simultaneous demand and supply
relationships for a small, localized market area as an extension of similar
econometric methodology more recently tested in state and regional level
analysis. The methodology presented in this study holds the potential for more
accurate specification of localized market relationships because stumpage price
and quantities are assumed to be simultaneously determined by the interaction
of supply and demand.

Of importance in policy analysis is an understanding of the potential affect of
individual agency supply decisions on other area producers and the market as a
whole. The simultaneously derived models investigated in this study lay the
groundwork for a more empirically rigorous investigation by specifying the
degree to which alternative supply decisions or anticipated demand shifts
affect market price. total quantity demanded, and total revenues.

Both short and long-term demand and supply scenarios were introduced in the
Demand study and analyzed using demand and supply Model V described in Chapter
4. Analysis of the short term scenarios are summarized in Chapter II 
Formulation and Evaluation of Alternatives. The long-term planning scenarios.
in contrast. deal with general market trends which originate from regional or
national equilibrium conditions and represent forest planning alternatives
projected and evaluated over a fifty year period. The discussion of long-term
Demand scenarios is also presented in Chapter II.
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APPENDIX C
ADMINISTRATIVE RECORD

Appendix C provides the reader with background material relevantto the appeal of the original Forest Plan
by the Natural Resources Defense Council (NRDC) and the subsequent decision letters. They provide the
necessary information which the Forest considered in dealing with this one aspect of the reanalysis. There
are five documents included in the appendix and they are placed chronologically:

1. Record of Decision for the Forest Plan, signed September 29, 1983.

2. The Decision Letter of September 10, 1984, signed by Chief Peterson and addressed to the
NRDC.

3. The Secretary of Agriculture Administrative Decision letter to the Chief signed by Douglas W.
MacCleery and dated July 31, 1985. This is known as the 'MacCleery Letter'.

4. A follow-up letter from the Secretary's Office dated September 11, 1985 and signed by Mac
Cleery.

5. A letter from the Chief's Office signed by James C. Overbay, Deputy Chief, on June 23, 1988
which provides direction to the Service concerning implications of the 'MacCleery Letter".
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RECORD OF DECISION

for

USDA Forest Service

Final Environmental Impact Statement

SAN JUAN NATIONAL FOREST LAND AND RESOURCE MANAGEMENT PLAN

Archuleta, Conejos, Dolore~, Hinsdale, La Plata, Mineral, Montezuma,
Rio Grande, San Juan and San Miguel Counties

Colorado

INTRODUCTION

(

This Record of Decision documents approval of the San Juan National
Forest Land and Resource Management Plan (Forest Plan). The Forest Plan
outlines a long-range program and establishes management requirements
for natural resource management. It identifies management practices,
their location on the Forest, and anticipated levels of production. It
further provides for coordinated use of outdoor recreation, range,
timber, minerals, watershed, wildlife, fish, and wilderness resources to
provide a sustained yield of goods and services for the benefit of the
American public. . CUltural, visual, soil, and water resources are
managed to protect them from significant or permanent impairment as well (
as to enhance other resource values. -~

Major features of the San Juan Forest Plan are outlined as follows:

-The Forest Plan (pages III-3 through III-6) identifies the desired
future condit:ion of the Forest, which is discussed in the context of
goals. Goals are general in nature and timeless in that no specific
dates of achievement are stated or implied. They form the basis for
developing objectives (36 CFR 219.3).

-Management objectives (pages 111-6 through 111-9) are measurable output
levels, achievement of which constitute a response to pre-established
goals (36 CFR 219.3). Objectives are stated as outputs that could be
produced or activities expected to take place within a specific period
of time. They were developed through a systematic, interdisciplinary
approach during formUlation of alternatives. This process is summar
ized in the final Environmental Impact Statement (pages II-I through
11-6).· Since achievement of objectives is contingent on many factors
such as budget levels, changes in laws and regulations, and natural
disasters, no guarantee is made that these objectives will necessarily
be reached.

-The Forest Plan also establishes what are called management require
ments lvhich outline specific management practices as well as the
intensity of practices needed to attain multiple use objectives and
address issues and concerns.· ~lanagement requirements in the Forest

I
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Direction section (pages III-I0 through III-84) establish the environ
mental quality requir~ments, natural and depletable resource require
ments, and mitigation measures that apply to all areas of the Forest.
Also, prescriptions are assigned to specific areas of land called
management areas (36 CFR 219.11). The management requirements in the
prescriptions for management areas (pages III-85 through III-291) are
in addition to those contained in the Forest Direction. The locations
of management areas are illustrated on the Forest Plan maps.

-The Plan establishes monitoring procedures to identify how well objec
tives of the Plan are being met. Monitoring procedures are set forth
in Chapter IV of the Forest Plan. \

-The Plan includes proposed schedules for implementation of Forest
Service activities. Schedules are contained in Appendices A, B, C, and
D of the Forest Plan. The Forest Supervisor has authority under tbe
Forest Plan as well as under Federal Regulations [36 CFR 219.10(e)) to
change the proposed implementation schedules to reflect differences
between proposed and actual appropriated budget levels.

'The Forest Plan establishes broad direction and makes no attemp,t to
either anticipate or resolve every short-term problem or conflict that
may arise in management of the Forest. A key feature is that it can be

, adjusted through rescheduling, amendment, or revision.

An environmental impact stateme'nt, (EIS) was prepared' which describes
proposed management and alternatives' to the proposed action. The EIS
describes the environment to b~ affected and discloses potential
environmental consequences of implementing the proposed action and
alternatives to that action. Preparation of an environmental impact
statement is required by the National Environmental Policy Act (NEPA);
Council on Environmental Quality regulations found in Title 40, Code of
Federal Regulations, Parts 1500-1508 (40 CFR 1500-1508); and in the
implementing regulations of the National Forest ~lanagement Act (NFMA)
found in Title 36, Code of Federal Regulations, Part 219 (36 CFR 219).
Plan preparation was also guided by the Multiple Use-Sustained Yield Act
of 1960.

The San Juan National Forest covers 1,867,282 acres in southwe,stern
Colorado.

ISSUES AND CONCERNS

In the initial phase of the planning process, public issues and manage
ment concerns were identified through a review of past public involve
ment efforts. FollOWing the review, federal, state, and local agencies
as well as the general public were asked to validate existing issues and
define new issues. Public issues and management concerns were then used
to establish the scope of the EIS (40 CFR 1501.7 and 1508.25).

Public issues and management concerns were grouped according to, s~m~

larity in content. From these groupings, twelve planning questions were
developed that would be "answered" by the Forest Plan to resolve each of
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the maj or public' issues and management concerns. Planning Questions
address the appropriate role of the Forest in providing dispersed,
developed, and winter sports recreation, wilderness, wildlife habitat,
grazing, and water. They further address management of tree resources,
transportation systems, cultural resources, minerals, and land uses on
the Forest. A more detailed discussion of Planning Questions can be
found beginning on page 11-37 of the Forest Plan and on page 1-6 of the
final Environmental Impact Statement. The expected future conditions of
the Forest as it relates to each planning question is discussed begin
ning on page 11-37 of the Land and Resource Management Plan.

Issues, concerns, and management opportunities identified at the begin
ning of this planning process did not substantially change during public
review of the proposed Forest Plan and draft EIS, and no new issues were
presented.

DECISION

I have reviewed the environmental consequences of the San Juan National
Forest Land and Resource Management Plan and the alternatives to the
Plan which were disclosed in the final Environmental Impact Statement.
I have also reviewed the public issues and management concerns identi
fied during the scoping process for this Plan. These issues and
concerns are listed in Chapter I of the EIS.

Additionally, I have given particular attention to public comments on
the draft EIS presented in Chapter VI of the final EIS. The planning
actions described in the 1979 NFMA regulations (36 CFR 219.5) have been
completed and are properly documented.

Consequently, it is my decision to approve Alternat:Lve H as described in
the final EIS as the Forest Plan for the San Juan National Forest.

The management dire'ction to be followed under this decision is fully
described in Chapter III of the Forest Plan document.

REASONS 'FOR THE DECISION

This section describes the significant considerations forming the basis
for my decisions in the Forest Plan. These considerations were derived
from th'e issues, concerns, and opportunities identified through the
planning process as well as from public comments relating to the draft
EIS and proposed Forest Plan (Chapter VI of the final EIS).

c

c

Results of many planning decisions will not be readily apparent to the
casual observer since planned levels of many outputs and activities are
similar to those produced in the past. More apparent will be results
from activities such 'as seasonal or year-long road closures and in
creased management in aspen and oak types. Still other results will
occur over the long-term through vegetation treatment. These changes
will be subtle and, in many cases, will not be discernable to the
average Forest visitor. Such changes include increased forage produc-
tion, greater vegetation diversity, increased water yield, reduced fire C,
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hazard, and higher timber production. Considerations forming the basisC' for my decisions in and relating to the Forest Plan are as follows:

Resolution of Public Issues and Management Concerns

Public issues and management concerns, and the process by which these
were developed into twelve planning questions were all discussed above.
Alternatives were subsequently evaluated as to how favorably they
respond to each planning question, and this, in turn, indicates how well
they contributed to the resolution of public issues and management
concerns covering a wide range of resource management and development
activities. ~

Each alternative represents, to at least some degree, a favorable
response to each of the twelve planning questions. For example, each
alternative provides some developed and dispersed recreation opportuni
ties, some wilderness, and some vegetation treatment to maintain or
enhance wildlife habitat, livestock forage and a healthy tree resource.

Four alternatives, however, stand out as contributing most favorably to
resolving the greatest number of issues and concerns., Alternatives B,
G, Hand J provide a moderate to high degree of favorable response to
each of the twelve planning questions. Therefore, these four alterna
tives have the greatest capability for resolution of issues and
concerns.

c

c

Stability of Local Industry

Alternatives were evaluated as to their ability to provide levels of
outputs sufficient to maintain a stable industry base as well as meet
Regional Guide output and activity assignments. Four elements were
assessed: three addressing stability of major industries (timber,
livestock, and recreation) and one addressing attainment of RPA objec
tives. With respect to stability in the timber industry, Alterna
tives E, F, and H are the most favorable because of relatively constant
incremental growth in timber outputs. With respect to range s'tability,'
Alternatives B, C, F, G, H, and J are favorable also because they
provide relatively constant, incremental increases in grazing 'outputs
over time, resulting in high output levels by the end of the planning
period. All alternatives 'are considered favorable with respect to
stability in the recreation' industry because, recreation output levels
exceed anticipated demand. All alternatives 'except Alternatives A, Ii,
and I are considered favorable with respect to meeting' Regional, Guide
assignments, with most output levels falling within 10 percent of
targets.

In summary, all alternatives except Alternatives A and I provide outputs.
and activities at levels sufficient to maintain a stable industry base
in the economic impact area. Alternative H is actu<>ll:; the most,
preferred when all four of the elements related to this criterion are
considered.
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Qualitv of Water and Plant and Animal Diversity

In order to determine which alternatives provide the highest water
quality and contribute most favorably toward achieving plant and animal
diversity, the following factors were considered: the degree to which
water quality would be met while increasing water yield; how much plant
diversity would be achieved through vegetation treatment; and how well

" animal habitat would be improved and protected.

All alternatives contribute positively to these factors to some degree.
However, Alternatives E and,H improve water quality and animal habitat
to a high degree, and plant diversity to a moderate degree; Alterna
tive F provides a high degree of plant diversity and improved habitat
and a moderate improvement of water quality. None of the other alter
natives provide such favorable contributions to all factors; therefore,
Alternatives E, F, and H clearly contribute the most toward the improve
ment and protection of water quality, plant and animal diversity, and
animal habitat.

Cos t -Ef f i ci encv

(

Cost-efficiency, as indicated by present net value (PNV) , was calculated
for each alternative. Present net value is the difference between the
incremental discounted benefits of goods and services produced and the
incremental discounted costs of management. Ranking alternatives by PNV
indicates that Alternative D has the highest, and Alternative H has the
second highest present net value of all alternatives (with PNV's of (
$337.9 and $306.8 million respectively under a four percent discount ~

rate). Because of an inability to quantify in dollar terms certain
costs and benefits," for example, lower environmental quality, PNV can
only serve as an indicator, rather than a true expression of overall
economic efficiency. Since Alternative D, which is a "reduced budget"
alternative, would have a relatively high proportion of these unquanti
fiable costs, it cannot be definitely stated whether Alternative D or H
has the highest overall economic efficiency.

Community Stability

Factors considered in analyzing alternatives with respect to community
stability include changes in work routines, availability of support
services, population, wages, employment, effects on minorities, and
payments to local governments and the U.S. Treasury. Several of these
factors were quantified, and specific consideration was given to impacts
relating to the agriculture, logging/salvmilling, and tourism sectors.
Alternatives B, E, H, and J have the greatest positive effect on both
income and employment in the Region, thus contributing to community
,stability in that regard. However, the rapid increases in outputs under
Alternative B may actually detract from community stability rather than
enhance it. Alternatives E, H, and J emerge as most preferable from the
standpoint of income and employment.

Alternatives B, H, and J have the highest returns to the U.S. Treasury
as well as the highest payments to counties in index year 1995. ~"
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Therefore, Alternatives Hand J are most preferable with respect to
~ contributions to commun~ty stability.

Compatibility with Other Agencv Goals

Through the scoping and public involvement processes, various plans,
goals, and concerns of other local, state, and federal agencies were
identified, and alternatives were evaluated as to their compatibility
with these factors. Although no alternative perfectly enhances all the
goals set by all other agencies, all alternatives do generally support
and enhance the overall missions of these agencies. AlternativesC, E,
G, and H emerge as most favor'able with respect to this general cri
terion. Alternative E is most compatible with goals of state .and
federal agencies, Alternative H is most compatible with concerns of the
Southern Ute Indian Tribe, and Alternative G is most compatible with
concerns of local and county governments.

Air, Soil, and Visual Quality

c

c

Alternatives were evaluated with respect to five separate environmental
quality factors: air quality, likelihood of temporary air quality
degradation, erosion potential, watershed improvement, and visual
quality. The estimated effects on overall air quality were considered
negligible for all alternatives. The likelihood of temporary air
quality degradation was considered lowest in Alternatives A and I, and
highest in Alternatives B, F, and J. The remaining alternatives,
including Alternative H, would have moderate likelihood of temporary air
quality degradation resulting from prescribed burning and fugitive dust
from roads.

With respect to soil productivity, Alternatives A, C, and I would have
the least potential erosion, and Alternatives Band J the greatest
potential. The remaining alternatives, including Alternative H,would
have moderate potential for soil erosion. Another factor related to
soil quality is in the area of watershed improvement. ,Alternatives B,
C, D, E, and G have the most average annual acreage of watershed
improvement while Alternatives Hand J have slightly less acreage.

With respect to visual quality, alternatives were evaluated based on the
area in various Visual Quality Objective categories. Alternatives A, C,
and E contribute most to visual quality in this regard, and Alterna
tives Y, H, and I contribute slightly less.

In summary, all alternatives would ,maintain high standards of environ
mental quality with respect to air, soil, and visual quality; with
Alternatives A, C, E, and I best meeting the overall criterion. Alter
natives D, G, and H would only be slightly less preferable with respect
to this criterion.

Energy Efficiency

Some alternatives are more energy-efficient than others in that they
require less energy to produce and utilize the goods and services they
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provide. To evaluate this efficiency, a ratio was established between
each alternative I s total energy requirement in British Thermal Units (
(BTU's) and its discounted benefit figure in dollars.

Alternatives Band J required the most energy per dollar of discounted
benefits and were therefore the least energy-efficient of all the alter
natives. All of the remaining alternatives require considerably less
energy than do Band J, and thus appear to fall within a reasonable and
acceptable range of efficiency. All alternatives except Band J are
therefore considered energy-efficient.

Summarv of Reasons for Selecting Alternative H

Although the eight criteria discussed above were identified early in the
planning process, they still adequately represent existing public issues
and management concerns. Alternative H is overall the most favorable as
it appears in the group of most preferred alternatives with respect to
seven out of the eight criteria discussed. The next most favorable,
Alternative E, appears in the group of most preferred alternatives with
respect to only four of the eight criteria. Additional factors lending
further weight to the selection of Alternative H are that it recommends
two out of three Wilderness Study Areas as suitable for wilderness
designation while still maintaining relatively high levels of forest
outputs within reasonable and foreseeable budgets. Furthermore, Alter
native H has a relatively high proportion of area managed for increased
water yield, and makes widespread use of vegetation treatment to achieve
mUltiple resource objectives. Although Alternative H has a lower (""
present 'net value (PNV) than Alternative D ($306.8 compared to $337.9 "
million discounted at four percent), the additional non-quantifiable
benefits of Alternative H, including many of those discussed above,
exceed the opportunity costs of the PNV foregone.

DECISION PROCESS

The decision process began with the initial identification of public
issues and management concerns as discussed earlier. These issues and
concerns along with applicable laws and regulations and additional
public participation led to formulation of the alternatives that were
considered in detail in the draft EIS. The formulation process used to
develop alternatives is outlined beginning on page II-4 of the final
ErS. Comments on the proposed Plan and draft Ers were an important part
of the decision process and formulated the basis for many of the changes
made between the draft and final "EIS and Plan. Other changes in the
formulation and analysis of alternatives were made in response to
revised federal regulations governing land and resource management
planning (issued September 30, 1982).

Changes Between the Draft and Final EIS

Various modifications were made between the proposed Plan and draft EIS
and the final documents. Minor changes resulting from analysis refine
ments are reflected in the tables of both planning documents. Following
is a des cription of the maj or changes. C.
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Management area prescriptions in the draft EIS' were developed to direct
specific management activities on similar land types as well as achieve
desired management objectives. Following publication of draft docu
ments, the need to develop uniform prescriptions across the Region
became apparent. Uniform prescriptions were designed to facilitate
management as well as enhance public understanding by highlighting
similarities and differences between Forests through consistent use of
terminology. The final EIS and accompanying Forest Plan are expressed
in terms of uniform prescriptions modified to address the local situa
tion, whereas the draft documents were expressed in terms of prescrip
tions formulated at the Forest level.

Three general changes in the planning analysis were made in relation to
benchmarks, first decade outputs and costs, and total budget estimates
for the alternatives. All three of these analytical changes affected
the cost-efficiency analysis of alternatives, resulting in a different
ranking of alternatives by present net value.

The draft EIS contained an analysis of eight alternatives considered in
detail. Following publication of the draft EIS, two additional alterna
tives (Alternatives I and J) were formulated and analyzed in response to
public comments as well as revised internal analysis reqirements.

Several other changes were made in the content of the Forest Plan and
EIS documents, many of which are the result of either public comments or
an identified need to add resource-specific information for clarifica
tion. Individual resource sections in Chapter IV· of the ErS have been
expanded to ;nclude a discussion of the effects of managing for a
specific resource on other resources and programs.

In response to a perceived general misunderstanding of the role of
commercial timber harvests in m{!eting Forest-wide goals and objectives
for management of other resources, the final documents now contain an
explanation of the role of vegetation treatment in achieving and main
taining healthy forest conditions. There is also a discussion of how
this can be done through "commercial" timber harvests as well as through
"non-commercial" methods. A vegetation section has been added to
Chapters III and IV of the EIS and a discussion of vegetation treatment
added to the various resource sections where appropriate.

The discussions of timber, recreation, minerals, water, and other
resources have been expanded in response to public comments expressing
disagreement with statements made or actions proposed, or as a result of
perceived misunderstanding of the rationale behind management activi
ties. Resource allocations have been modified somewhat following
publication of the proposed Plan, the most significant change being the
application of a water yield prescription to approximately 39,000 acres.
The discussion of mitigation measures and environmental effects has been
expanded for all resources to better portray the inter-relationships
between resources and management.
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Alternatives Considered in Detail

Ten alternatives were considered in detail in the final EIS. These
alternatives are briefly described as follows: ~

Alternative A - This alternative emphasizes opportunities to provide a
variety of non-market outputs. These are outputs for which traditional
buying and selling markets do not exist, including water quality, fish
and wildlife habitat, dispersed recreation, wilderness, and visual
quality. In this alternative, vegetation treatment is directed mainly
towards producing quality wildlife habitat and enhancing visual quality
while still providing minimally acceptable levels of market outputs
needed to maintain social and'~conomic stability in the economic impact
area of, the Forest. The South San Juan Wilderness Expansion, West
Needle, and Piedra Wilderness Study Areas would be recommended as
suitable for wilderness designation. This alternative is similar to
Alternative I, which has the same philosophy, but which is not con
strained to produce minimally acceptable levels of timber and livestock
forage.

Alternative B - This alternative emphasizes production of market outputs
which have the potential to produce income to the United States
Treasury. These are mainly timber, livestock forage, public developed
recreation, and downhill skiing. Although this alternative has a phil
osophy similar to AlternativeJ, it has somewhat higher timber output
levels and lower water quality. Vegetation treatment would be directed
towa,rd improving range" ,conditions, increa~ing, timber, production, and
improving wate'r yield. Market, outputs would be produced at levels
commensurate with the highest perceived levels of demand. Although (
emphasis is on market commodities, non-market outputs would be produced ,
at levels indicated by cost-efficiency analysis and joint-production
relationships. The West Needle, Piedra, and South San Juan Expansion
Wilderness Study Areas would be recommended as unsuitable for wilderness
designation.

Alternative C - This alternative emphasizes a mixture of market and
non-market outputs, which would be achieved through modest increases in
livestock, grazing, wildlife habitat, skier capacity, wilderness, and
visual quality. Dispersed and developed recreation capacity, timber
volume, 'and water yield outputs would all be maintained at fairly
constant levels. Vegetation treatment would be used to accomplish a
wide variety of objectives for both market and non-market outputs. The
West Needle' Wilderness Study Area would be recommended as suitable for
wilderness designation; the Piedra and South San Juan Expansion Wilder
ness StUdy Areas would be, recommended as unsuitable.

Alternative D - Alternative ,D is a "reduced cost" alternative which
emphasizes producing market outpu'ts such as timber, livestock graZing,
',md' and mineral resources under reduced administrative regulation and
reduction in bUdget levels ranging from approximately 15 to 25 percent
over the first five decades. This would be achieved by producing a mix
of market and non-market outputs with strong emphasis placed on
,coordi~ating vegetation treatments to accomplish a variety of re,source

c
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objectives with mJ.nJ.mum additional costs and maximum efficiency. The
West Needle, Piedra and, South San Juan Expansion Wilderness Study Areas
would be recommended as unsuitable for wilderness designation. Because
of the reduction in administrative oversight and regulation under this
alternative, the risk of environmental degradation would be relatively
high. Low levels of expenditures for such items as road and trail
maintenance would result in lower quality recreation experiences, as
well as more rapid depreciation of capital investments, including roads,
trails, campgrounds, bridges, and bUildings.

Alternative E - Alternative E is the "RPA" Alternative. It was formu
lated to meet Regional goals for uhe Forest as described in the Rocky
Mountain Regional Guide which disaggregates to the Forest its portion of
the 1980 Resources Planning Act (RPA) Program targets. This emphasis
would be achieved by managing all resources at high levels while still
meeting Forest Direction for resource protection. Resource outputs
having no specific targets established in the RPA Program would' be
produced at least at minimally acceptable levels. The West Needle and
Piedra Wilderness Study Areas would be recommended as suitable for
wilderness designation; the South San Juan Wilderness Expansion Study
Area would be recommended as unsuitable.

Alternative F - Alternative F is a continuation of current management
direction. It would continue the present course of action and be guided
by the goals, objectives and land use allocations established in exist
ing plans, with modifications made to meet and respond to present and
projected program levels and consumptive demands. This is the required
"no action" alternative which provides a basis for comparison with other
alternatives. Vegetation treatment would be used to accomplish 'a wide
variety of resourCe objectives including those relating to timber
production, water Yield, and wildlife and livestock forage. All three
Wilderness Study Areas would be managed under existing direction in
accordance with the Colorado Wilderness Act of 1980 (Public Law 96-560)
so as to maintain wilderness character and potential.

Alternative G - This alternative emphasizes production of market' outputs
including timber, livestock grazing, and mineral resources, while
increasing wilderness acreage. It has the same land use allocation as
Alternative D, except for the status of the three Wilderness Study
Areas, all of which would be recommended as suitable for wilderness
classification. Although emphasis is on market outputs, an acceptable
mix of market and non-market outputs would be produced, and vegetation
treatments would be coordinated to produce this mix whenever possible:

Alternative H - Alternative H emphasizes the market outputs of timber,
livestock grazing and developed recreation, while slightly increasing
water yield, dispersed recreation, wildlife habitat, visual quality, and
mineral resources. Opportunities would be provided for increasing
downhill skier capacity and wilderness. area. The "les~ Needle and Piedra
Wilderness Study Areas would be recommended as suitable for wilderriess
designation; the South San Juan Wilderness Expansion Study Area would be
recommended as unsuitable. Coordination of vegetation treatments would
be strongly emphasized to produce the estimated levels of both market
and non-market outputs that characterize this alternative.

10
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Alternative I This alternative is an "output" alternative, which
emphasizes production crf non-market outputs and amenity values. Non-
market outputs, those for which traditional buying and selling markets (
do not exist, include water quality, fish, wildlife, dispersed recrea- .
bon, wilderness, and visual quality. The South San Juan Expansion,
West Needle, and Piedra Wilderness Study Areas would be recommended as
suitable for wilderness designation. The market outputs of timber,
livestock forage, and developed recreation would be produced in this
alternative, but only at levels indicated by cost-efficiency and joint
production relationships. No minimum levels for protection of dependent
industry were established, although a non-declining yield of timber
would be produced. Requirements of existing laws and regulations will
be met.

Alternative I has. generally the same philosophy as Alternative A, except
that Alternative I does not have minimum levels established for market
outputs. This alternative was not in the draft EIS, but was developed
in response to public comments regarding the need to formulate and
analyze an alternative that emphasizes non-market outputs but that is
not constrained by the levels of market outputs needed by local estab
lished industries.

Alternative J This alternative is an "output" alternative which
emphasizes production of market outputs haVing the potential to produce
income to the United States Treasury. These include timber, livestock
forage, public developed recreation, and downhill skiing. This alterna
tive is not limited by budget and meets all minimum standards estab
lished in existing laws and regulations. Vegetation treatments will be
directed towards imprOVing range conditions and increasing timber pro- (-_
duction. Coordination of treatment activities will be made to increase
water yield, improve wildlife habitat and enhance visual quality, but
only to the extent that opportunities to produce market outputs are not
foregone. The West Needle, Piedra, and South San Juan Expansion Wilder-
ness Study Areas would be recommended as unsuitable for wilderness
designation. This alternative was not in the draft EIS but was formu
lated in response to public comments expressing the need to consider
levels of timber harvest between the highest and second highest levels
in the .draft EIS.

EnVironmentally Preferable Alternative

All alternatives are environmentally acceptable. On the basis of
effects on only biological and physical factors, Alternatives A and I
appear to be the most favorable environmentally. However, based on
consideration of the total human environment, including social and
economic factors, Alternative H produces the highest net public benefits
and is therefore favored as th7 environmentally preferable alternative.

Alternative.H is favored because it provides additional economic oppor
tunities for dependent industries relating to timber, range, and
recreation; provides a continuous flow of Forest outputs which comple
ment the social environment of local communities; and provides a
biological setting which improves water quality and fish and wildlife
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habitat to a high degree. The potential for temporary air qualit.y
degradation, soil erosion, and adverse temporary effects on' visual
quality are slightly higher than in some of the other lessmanagemenlt:
intensive alternatives. These impacts, however, are short-lived and are
well within environmental tolerances.

Public Participation

A Notice of Intent to prepare an environmental impact statement (JUS)
was published in the Federal Register on July 9, 1979. A revised Notice
of Intent was published on November 14, 1980. Notice of Availability of
the draft EIS was published in the Federal Register on July 15, 1982.
and announced by the news media throughout the San Juan area. Over
1,000 copies of the proposed Plan and draft EIS and 2,500 copieS of the
summary of these documents were distributed during the comment period.
The public comment period lasted through October 15, 1982, and included
open houses, numerous media reports and interviews, formal public
hearings on the three Wilderness Study Areas, as well as many meetings
between Forest Officers and groups and individuals.

A total of 429 letters and oral comments were received from individuals,
organizations, companies, and federal, state, and local government
agencies. All comments have been considered in preparation of the final
documents. Additional and more specific information concerning public
participation and involvement may be found in Chapter VI of the final
EIS.

Planning Records

All of the supporting documents and files that chronicle the Forest
planning and EIS, process are available for inspection at the SanJuan
National Forest Supervisor I s Office, Durango, Colorado, during regular
business hours. Planning Actions are documents which contain the
detailed information and decisions used in developing the Forest Plan
and EIS as required in 36 CFR 219.5 (b) through (k) (1979) and 40 CFR
1502.10. The Planning Actions are incorporated by reference at appro
priate points in the text and appendices of the Environmental Impact
Statement and Forest Plan. The Planning Actions are available for
review at the SuperVisor's Office and the five Ranger Districts.

HIPLnlENTATION AND MONITORING

The purpose of the monitoring program is two-fold: (1) to evaluate
whether Forest goals and objectives are being realized, and (2) to
determine how closely management requirements have been followed [36 CFR
219 .12(k)).

The monitoring program is described in detail in Chapter IV of the
Forest Plan. At intervals established in the monitoring program, it.
will be determined if, the management objectives have been met and how
closely management requirements have been followed. The results of
monitoring and evaluation will be used to measure the progress of the
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Plan implementation and these results will also help to determine when
Plan amendments or revis"ions are needed.

The San Juan National Forest Plan will not be implemented sooner than 30 c-~
days after the Notice of Availability of the EIS and Record of Decision
appears in the Federal Register. The time needed to bring all activi-
ties into compliance with the Forest Plan will vary depending on the
type of project. Most operation and maintenance activities, projects in
the first year of development, new special use proposals, and transfers
of existing permits can be brought into compliance with the Plan within
the first year of implementation. Existing projects as well as con
tractual obligations will continue as planned. During implementation,
however, the following minimum requirements, subject to valid existing
rights, will be met: the Forest Supervisor will assure that (1) annual
program proposals and projects are consistent with the Plan; (2) program
budget proposals and objectives are consistent with management direction
specified in the Plan; and (3) implementation is in compliance with the
Regional Guide and 36 CFR 219.10(e), 36 CFR 219.11(d), and 36 CFR
219.27.

Implementation and monitoring are guided by the management requirements
contained in the Forest Direction and prescriptions for Management
Areasiwhich are found in Chapter III of the Forest Plan. These manage
ment requirements were developed in an interdisciplinary manner, and
provide mitigating measures designed to mitigate or eliminate any
long-term adverse effects. Any residual, unavoidable adverse environ
mental effects, such as the disruptive effect of timber harvest on
recreation or livestock grazing, will be temporary and will involve only
a small percentage of the Forest at anyone time. To the best of my C
knowledge, all practical mitigation measures have been adopted and are ~

included in Chapter III of the Forest Plan.

Any proposal to use National Forest System (NFS) lands will be reviewed
for consistency with the Forest Plan. Management Direction contained in
Chapter III of the Plan will be used in analyzing any proposal by a
Forest user involving use of NFS lands. All permits, contracts, and
other instruments for occupancy and use of the NFS lands must be con
sistent with the Management Direction in Chapter III. This is required
by 16 USC 1604(i) and 36 CFR 219.10(e).

RIGHT TO ADMINISTRATIVE REVIEW

This decision is subject to appeal pursuant to 36 CFR 211.18. (Federal
Register, Vol. 48, No. 63, ~Jarch 31, 1983, pages 13420 to 13426).
Notice of appeal must be in writing and submitted to Craig Rupp,
Regional Forester, Rocky Mountain Region, USDA Forest Service, 11177 W.
8th Avenue, Lakewood, Colorado 80225, within 45 days from the date of
this decision. A statement of reasons to support the appeal and any
request for oral presentation must be filed within the 45-day period for
filing a notice of appeal.

The right to administrative review is not applicable to Wilderness Study
Area recommendations. I will recommend the West Needle and Piedra
Wilderness Study Areas as suitable and the South San Juan Wilderness
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Expansion Study Area as unsuitable for inclusion in the National Wilder
ness Preservation System. These recommendations will receive further
review and possible modification in the offices of the Chief of the
Forest Service, the Secretary of Agriculture, and the President of the
United States. The President will transmit the Administration I s final
recommendations to Congress. Final decisions on wilderness designation
have been reserved by Congress.

These are recommendations in response to a legislative mandate in
PL 96-560 and are not appealable under 36 CFR 211.18. The existing
wilderness character of the areas and their potential for inclusion in
the National Wilderness Preservation System will be maintained as
provided for in Section 105(c) of PL 96-560.
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/W·..;:;;;~~.\ United States
!. i' Department of
",=Y Agriculture

Forest
Service

Washington
Office

Reply 10

12th & Independence SW
P.O. Box 2417
Washington. DC 20013

1570
(LMP)

(

CERTIFIEO RECEIPT REQUESTEO

rMessrs. Ronald J. Wilson and
F. Kaid Benfield

Natural Resources Defense Council
1350 New York Avenue, N.W.
Suite 300

LWashington, D.C. 20005

Dear Sirs:

Dale .__ ' .. " ... /
...:. J-.

Pursuant to 36 CFR 211.18, this letter is our decision on your clients'
appeal of the San Juan National Forest Land and Resource Management Plan
(LRMP) and its accompanying Final Environmental Impact Statement (FEIS).
Appellants are the Natural Resources Defense Council, Inc., the Wilderness
Society, the Colorado Mountain Club, the Colorado Open Space Council, the
National Audubon Society, the San Juan Audubon Society, the Colorado
Wildlife Federation, and the Public Lands Institute. The intervenors are
the National Forest Products Association, Louisiana-Pacific Corporation,
Colorado Timber Industry Association, and Southwest Forest Industries.

On September 29, 1983, Crai9 W. Rupp, Regional Forester, Rocky Mountain
Region, approved Alternative H in the FEIS as the Land and Resource
Management Plan for the San Juan National Forest. Your clients requested
the withdrawal of that decision, alleging both the FEIS and LRMP needed to
be redrafted to correct deficiencies in the timber program which contradict
the requirements of the National Forest Management Act (NFMA) (16 U.S.C.
1601-1614) and basic principles of economic and environmental management.

BACKGROUND:

c:

The San Juan planners prepared the FEIS and LRMP under the authority of the
Multiple Use-Sustained Yield Act (16 U.S.C. 528-531); the Forest and
Rangeland Renewable Resources Planning Act of 1974, as amended by the NFMA
and the implementing regulations of NFMA, 36 CFR Part 219 (1979); and the
National Environmental Policy Act of 1969 (42 U.S.C. 4321-4335) (NEPA) and
its implementing regulations, 40 CFR Parts 1500-1508.

On June 28, 1982, a draft EIS and LRMP were published for review and
comment by the public. The Regional Forester signed the Record of Decision
for the FEIS and LRMP on September 29, 1983. On September 29, 1983,
Messrs. Wilson and Benfield, on behalf of eight conservation organizations,
hereafter referenced as appellants, submitted a notice of appeal and a
request for an oral presentation and extension of time to submit their
statement of reasons. Thereafter, under the Freedom of Information Act,
Messrs. Wilson and Benfield requested extensive planning documentation. " C"
They submitted their statement of reasons on December 5, 1983. On
December 28, 1983, Regional Forester Rupp was granted an extension of time
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in which to file the responsive statement. He submitted the responsive
statement to appellants January 24, 1984. Appellants were granted an
additional 10 days to reply to the responsive statement. On April 13,
1984, appellants made their oral presentation. A list of all major
documents in the appeal record, in order of receipt, is attached to this
decision.

ISSUES;

This appeal presents the following issues:

1. Is the plan an ambitious expansion of the timber program?

2. Does the plan's procedure for determining the suitability of
land for timber management meet the requirements of NFMA?

3. Will the plan's timber program significantly harm the
environment?

4. Do the plan and the process by which it was formulated violate
NFMA, administrative law, and NEPA?

DISCUSSION OF ISSUE 1: Is the plan an ambitious expansion of the timber
program?

It is important to note that allowable sale quantities in the plan are
upper limits for the plan period, not actual proposals for timber sale
offerings. The annual timber sale offerings depend on budget
appropriations and market conditions. On the San Juan, for example, the
sale level allowed by previous plans was 117.1 MMBF in 1983 while the
actual offering was 29.9 MMBF for that year.

The allowable sale quantity established by the plan is well below the
estimated long-term sustained-yield capacity of the forest. In the first
decade, the allowable sale quantity is 377 MMBF; by the fifth decade it
rises to 480 MMBF. The long-term sustained-yield capability of the forest
under the management described in the plan is 766 MMBF in each decade. The
allowable sale quantity for the first decade is 68 percent below the
potential yield which is the similar measure of allowable sale quantity in
previous timber management plans.

The sale levels established by the plan are consistent with recent
experience; however, the record is not clear on their derivation. The
documents state that demand is consistent with RPA projections but there
was no specific reference to the planning records for this relationship.
The Regional Forester is to supplement the FEIS with further documentation
of the market demand for timber during the planning horizon.

CONCLUSION OF ISSUE 1: We conclude the data supporting the timber demand
analysis is insufficiently set forth in the record. The Regional Forester
is to provide further documentation on sales level determination. Then, he
is to forward the additional information on this issue to the Chief's
office for review.
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DISCUSSION OF. ISSUE 2: Does the plan's procedure for determining the C
suitability of land for timber production meet the requirements of NFMA?
We will discuss this issue in two parts: (A) the plan's relationship to the
regulation, 36 CFR 219.12, and (B) the relationship of the regulations to
NFMA.

A.Does the plan's procedure meet the requirement of the regulations?

To identify lands suitable for timber production, the forest followed the
procedures in Section 219.12 of the planning regulations in effect in 1979.
In 1982, the regulations were revised and this section was renumbered
219.14. At that point, the forest was not required by the regulations to
conform to the new regulations since the draft had been released for public
review. (36 CFR 219.29(b)(I). All references here are to the 1979 version
of the regulations.

Description of the Process for Determining Suitability

In general terms the suitability process has three stages as described in
36 CFR 219.12(b). In Stage I, land is identified as not suited if any. of
four conditions exist:

1. The land has been withdrawn from timber production by
Congress, the Secretary of Agriculture, or the Chief of the
Forest Service.

2. The biological growth potential of the land is less than the (-
minimum established in the regional plan (in this case,. 20
cubic feet per acre per year).

3. Technology is not available to ensure that timber production
would not cause irreversible damage to soil productivity or
watershed conditions.

4. There is no reasonable assurance that harvested land can be
restocked with trees within 5 years of harvest.

All the land that survives these four tests passes on to Stage 2. In the
planning records, this land is cOl1l1lon1y called the "tentatively suitable"
land.

Stage 2 develops information about the economic returns to timber
management on the tentatively suitable land. The land is stratified into
categories with similar costs and return. For each category of land a
variety of timber management regimes of different intensities are developed
and analyzed. The management intensity that yields the greatest excess of
di scounted benefits over di scounted costs must be. ident ified. Benefits are
defined as receipts to the Government from the sale of timber, and costs
are defined as direct management costs including mitigation of
environmental effects. This information is for later use in the
development of alternatives; no land is identified as unsuitable in
Stage 2.

C - 18



c

c

4

The description of the Stage 3 suitability process is found in the
regulations at 36 CFR 219.12(b)(3). The regulations state that land will
be identified as "not suited" where any of these conditions exist:

1) Land is proposed for uses incompatible with timber production,
such as wilderness.

2) The requirements of nontimber objectives preclude the achievement
of minimum acceptable standards for silvicultural practices.

3) Land is not cost-efficient in meeting forest objectives which
include timber production.

The first condition, where land uses incompatible with timber production is
determined, occurs in the process of formulating alternatives. The amount
of tentatively suitable land used for timber production and the amount of
land on which timber production is incompatible with other uses will vary
from one alternative to another. When one alternative is chosen as
preferred, the amount of unsuitable land based on incompatible land use is
determi ned.

The second condition, where requirements of nontimber objectives preclude
achievement of acceptable silvicultural standards, is determined when
management prescriptions (36 CFR 219.3(u)) are developed. Each category of
land will have a set of management prescriptions available. Each
prescription represents a different intensity of management (36 CFR
219.3(s)) or a different set of management objectives. When each
prescription is developed the possibility of timber production is
considered, and the conditions under which it could proceed are
established. If the conditions preclude sound silviculture, timber
production is eliminated as a feature of that prescription.

The third and final condition in Stage 3, cost efficiency in meeting
objectives, is determined by the way in which management prescriptions are
assigned to categories of land. Cost-efficiency combines the concepts of
cost-effectiveness or the least cost method of achieving objectives with
economic efficiency or those methods where benefits outweigh costs. It is
used to describe the condition in which levels of resource outputs or use
are achieved at minimum cost and other resource outputs are provided at
levels that maximize present net value while meeting legally required
conditions. Each alternative may have target levels and limitations
designed to respond to the issues, concerns; and opportunities addressed by
the alternative. Prescriptions are assigned to categories of land in each
alternative in such a way that the overall pattern of land management is
cost-efficient.

In summary, stage 3 interacts with the'planning steps that develop
alternatives, Which are described in Section 219.5(f) of the regulations.
All of the tentatively suitable land identified in Stage 1 is available for
consideration for timber production as the alternatives process begins.
Alternatives depict different ways of responding to public issues,
management concerns, and resource opportunities found on the forest.
Different alternatives schedule timber sale offerings in different ways on
different portions of the tentatively suitable land. The full range of
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benefits', costs , and envi ronmental effects associ ated with each alternat i ve
is computed by use of a linear mathematical program whose objective is to
maximize net benefits. Based on this information and evaluation by the
interdisciplinary team a preferred alternative is recommended which becomes
the basis for the forest plan (36 CFR 219.5(h)). That ,portion of the
tentatively suitable land that is scheduled for timber production in the
preferred alternative becomes the suitable timber land. All of the
remaining acreage is designated "not suited."

The key point is that each alternative considered in the planning process
is, the most cost-efficient way of achieving the objectives of the
alternative based on the limitations in the alternative. If an alternative
has a timber ,production objective, the land scheduled for timber sales
represents the most cost-effective way of achieving the objective, or if
the objective can be easily exceeded, the land scheduled for timber sales
will be the land that maximizes present net value. Thus, the final
economic determination of the entire suitability process is made.

Suitability Process followed by Region

The record shows that the actions taken by the forest with respect to
suitability are in compliance with the requirements of the regulations.
These actions are ,summarized in the Regional Forester's responsive
statement on pages 11-33 to 11-42. The forest's description of the
suitability process is found in the EIS, Appendix K. The general process
for developing alternatives is also in the EIS, pages II-I to 11-21. The (
tentatively suitable acres common to all alternatives are in the EIS, page
111-58. For the plan, the acres in each category of suitability are shown
on page F-5. The results of the Stage 1 analysis are shown on page F-4 of
the plan.,

The appeal record shows that the Stage 2 analysis required by 219.12 (b)(2)
waS performed. The responsive statement states that such an analysis was
performed, and is available in Appendix E of the 1981 Analysis of the
Management Situation. The EIS and plan do not indicate the avai1ability of
Stage '2. Since the Stage 2 analysis does not result in the designation of
any land as not suited, and is developed for information purposes only, the
error is one of documentation ra,ther t,han substance. The Regi onal Forester
is to supplement the plan and EIS with the appropriate reference to the
planning record for the Stage 2 analysis and assure it is available for
public inspection.

The results of the Stage' 3 analysis are. shown on page IV-72 of the EIS.
The amount of land classified as tentatively suitable in Stage I but not
suited'under the provision of 219.12 (b)(3) is different in each of the
aIternat i ves. Suited timber Iand ranges from 302,100 acres in Alternat i ve
A to 608,100 acres in Alternative B.

Alternative H was selected as the preferred alternative. The total acreage
for this alternative, 469,970, is displayed in the plan, page F-4, as the
final determination of the land suitable for timber production.
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CONCLUSION ON ISSUE 2A: With the exception of an incomplete reference to
the Stage 2 analysis, we conclude the process used by the Region to
determine lands suitable for timber production is consistent with 36 CFR
219.12(b).

B. Does the suitability process in the regulations comply with
NFMA?

When each draft of the planning regulations was published in the
Federal Register, an accompanying report and environmental impact statement
explained how the requirements of law were met. The relevant citations are
Federal Register, Vol. 43, No. 170--Thursday, August 31, 1978, p.39046
39059; Vol. 44, No. 88--Friday, May 4, 1979, p. 26554-26657; Vol. 44,
No. 181--Honday, September 17, 1979, p. 53928-53999; and Vol. 47, No. 190-
Thursday, September 3D, 1982, p. 43026-43052. We will recapitulate
briefly.

Requirements of NFMA

The key requirement of NFMA is in Section 6(k):

(k) In developing land management plans pursuant to this Act, the
Secretary shall identify lands within the management area which
are not suited for timber production, considering physical,
economic, and other pertinent factors to the extent feasible, as
determined by the Secretary, and shall assure that, except for
salvage sales or sales necessitated to protect other multiple-use
values, no timber harvesting shall occur on such lands for a
period of 10 years.

The law requires consideration of "physical, economic, and other pertinent
factors to the extent feasible." These factors are further detailed in
NFMA Section 6(g)(3)(E), which requires that planning regulations include
guidelines that will:

(E) insure that timber will be harvested from National Forest System
lands only where-

(i) soil, slope, or other watershed conditions will not be
irreversibly damaged; [Treated in regulations at 36 CFR
219.12(b)(1)(iii)).

(ii) there is assurance that such lands can be adequately restocked
within 5 years after harvest; [Treated in regulations at 36 CFR
2I9.12{b)(1)(iv)).

(iii) protection is provided for streams, streambanks, shorelines,
lakes, wetlands, and other bodies of water from detrimental changes in
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water temperatures, blockages of water courses, and deposits of ('
sediment, where harvests are likely to seriously and adversely affect _
water conditions or fish habitat. [Treated in regulations at 36 CFR
219.12(b)(3)(i)and (iii)-the development of alternatives].

(iv) the harvesting system to be used is not selected primarily
because it will give the greatest dollar return or the greatest unit
output of timber. [Treated in regulations at 36 CFR 219.12(b)(3)(iii)
cost efficiency for the objectives of alternatives].

More generally, Section 4(d) of NFMA states that:

(1) It is the policy of the Congress that all forested lands in the
National Forest System shall be maintained in appropriate forest cover
with species of trees, degree of stocking, rate of growth, and
conditions of stand designed to secure the maximum benefits of
multiple-use sustained-yield management in accordance with land
management plans.

Section 6(e) requires that plans:

(1) provide for multiple use and sustained-yield of the products and
services obtained therefrom in accordance with the Multiple-Use
Sustained-Yield Act of 1960, and, in particular, include coordination
of outdoor recreation, range, timber, watershed, wildlife and,fish,
and wilderness; and

(2) determine forest management systems, harvesting levels, and
procedures in the light of all of the uses set forth in subsection
(c)(I), the definition of the terms "multiple use" and "sustained
yield" as provided in the Multiple-Use Sustained-Yield Act of 1960,
and the availability of lands and their suitability for resource
management.

The Multiple-Use Sustained-Yield Act defines the terms multiple use and
sustained yield as follows:

Sec. 4. As used in this Act, the following terms shall have the following
meanin9s:

(a) "Multiple use" means the management of all the various renewable
surface resources of the National Forests so that they are utilized in
the combination that will best meet the needs'of the American people;
making the most jUdicious use of the land for some or all of these
resources or related services over areas large enough to provide
sufficient latitude for periodic adjustments in use to conform to
changing needs and conditions; that some land will be used for less
than all of the resources; and harmonious and coordinated management
of the various resources, each with the other, without impairment of
the' roductivitof the land, with consideration bein iven to the
relative values of t e various resources, and not necessarlly t e
combination of uses that will ive the reatest dollar return or the
greatest unlt output. mp aS1S added.
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(b) "Sustained yield of the several products and services" means the
achievement and maintenance in perpetuity of a high-level annual or
regular periodic output of the various renewable resources of the
National Forests without impairment of the productivity of the land.
(16 U.S.C. 531)

Relationship of Regulations to NFHA

In response to the requirements of Sections 4(d), 6(e), and specifically
6(k), the Secretary of Agriculture established the timber land suitability
process in 36 CFR 219.12(b) as the feasible method to consider all factors.

The crucial phrase in the suitability process is generally regarded to be
the reference In Section 6(k) to N••• physical, economic, and other
pertinent factors to the extent feasible •••• " In the regulations, the
Stage 1 analysis emphasizes the physical factors: whether the land is
legally and administratively available for consideration. The Stage 2 and
Stage 3 analyses use the economic factors to the extent feasible. The
direct timber dollar costs and benefits are calculated and displayed for
information purposes in Stage 2. As noted in A, the availability of this
Information was not well documented in the FEIS and plan and we remand
those documents for further action.

In Stage 3 where decisionmaking occurs, the regulations follow the
principles established in NFHA whereby economics is only one of many
factors to be considered. All factors are construed so as to include the
full range of costs and benefits rather than dollar costs and benefits
alone.

Appellants' Proposed Changes

The appellants propose that these procedures be changed in several ways.
Among other things, appellants propose that: (a) only timber benefits be
included in the suitability analysis, (b) that categories of land be
required to have a positive present net value for timber benefits alone in
order to be considered suitable, (c) that the calculation be done on
categories of land considered individually, and (d) that the area of land
considered suitable be the same in all alternatives (statement of reasons,
p. 101). In effect, the appellants would replace the Stage 2 and Stage 3
analyses of the regulations with a single economic test that would be
completed prior to the formulation of alternatives. The result would be
that the suitable land would be the same in all alternatives.

Points a, b, c - Relationships between Resources and Areas

Points a, b, and c advocated by the appellants overlook two fundamental
interrelationships in forest management: the interrelationship between
timber and other outputs of the forest in the same geographic area and the
Interrelationship between geographic areas In determining the total goods
and services from the entire forest.
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The first interrelationship is widely reco9nized. As a practical matter,
it is impossible to manipulate an area of the forest for a single resource,
even though one may be favored, without effecting one or more of the other
resources. Any time vegetation is altered, roads are built, fires are
controlled, or any other management action is taken, there will be a
variety of effects on the different forest resources. We are not aware of
a situation where management directed toward a single resource in isolation
from others can be carried out. Multiple-use management recognizes this
natural interrelationship of resources which yields greater total
productivity from the forest.

In economic theory goods derived from multiple-use management are
classified as joint products, a term connoting physical union. In such
cases, any allocation of the costs of production to the separate products
is imprecise. Thus the costs and returns of anyone output alone cannot
conform to economic theory when other outputs are recognized. For
budgeting and accounting purposes we estimate and allocate costs to
individual outputs, but decisions based solely on these allocations or
annual cash flow will be unsatisfactory in terms of economic efficiency in
the long run.

Given this interrelationship, inherent in multiple-use management, the
Secretary of Agriculture established that in the suitability analysis (36
CFR 219.12(b)(3)) it is only feasible to analyze all costs and all returns
of each of the management alternatives considered.

The second major interrelationship is less widely recognized outside of ~_
economics and professional forestry. For purposes of planning and
decisionmaking, the forest is subdivided into smaller geographic units.
These are the "categories of land" cited in 36 CFR 219.12(b)(2). Sometimes
ca11 ed "stands," these areas are often called "ana lysi s areas" inland
management planning. Fundamentally they are areas of like factors. Each
acre in an individual area responds similarly to management prescriptions
or, as in 36 CFR 219.12(b)(2), each area is to have similar management
costs and returns. The key point is that the total output of the forest
and the total costs of forest management depend upon the relationships
between these analysis areas as well as within each analysis area itself.
The result is that decisions about single analysis areas cannot be made in
isolation from decisions about the remaining analysis areas on the forest
or the mandate for integrated consideration of resources (NfHA
Section 6(f)(l)) would not be met.

The simplest example of this is on the cost side of the benefit-cost
equation. Commonly, a single road may provide access to a number of
analysis areas on which timber management is a possible activity. The
problem of allocating the cost of the road among the analysis areas has no
satisfactory solution. The cost per analysis area for the road will depend
upon which of the analysis areas served by the road receive timber
management and the intensity or degree of timber management in each case.
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The cost per analysis area cannot be computed independently in any
meaningful way. Economic decisions about timber management on each of the
analysis areas must be made simultaneously.

The geographic interdependencies on the benefit side of the equation are
even stronger. The entire timber inventory of a National Forest cannot be
harvested at once. NFMA Section 11 established a national policy that the
flow of timber to be sold from the National Forests will be managed.
Conditions are specified clearly when sales can rise above long-term
sustained-yield.

The effect of this flow control policy is parallel to the effect of road
costs. The rate at which timber may be sold on any single analysis area
depends upon the rate at which other analysis areas on the forest are being
sold. This affects the economic analysis. The flow control will force
some trees to be sold either before or after the time when it would be
optimal, in economic terms, to do so. This will reduce the monetary
returns to some analysis areas. In other cases, the selling of timber
might appear uneconomic for analysis areas, but the sale would replace
older stands with more vigorous younger stands resulting in an increase in
the long-term, sustained-yield level of the forest. In turn, the higher
sustained-yield level would allow a greater amount of timber available'for
sale on other analysis areas, moving their sale timing closer to the
economic optimum. The result is that the selling of timber, that appears
uneconomic when examined at the level of the analysis area, is efficient
when examined for the forest as a whole.

There are other geographic interdependencies on the benefit side of the
equation. The most common are those related to wildlife and watershed
conditions. NFMA imposes an upper limit on the size of openings in the
forest cover created by timber harvest. The openings themselves are not
necessarily adverse. For some species of wildlife, openings can improve
habitat conditions. For Rocky Mountain elk, as an example, some research
shows that optimum summer range has 60 percent of the area in natural or
created openings, and 40 percent of the area in various types of forest
cover. To achieve this optimum, or even to observe simple limits on
maximum opening size, it may be necessary to accelerate or delay sale
scheduling on individual analysis areas. To assure this optimum can be
sustained over time, the creation of openings needs to be considered in the
sale schedule which comprises the long-term sustained yield for timber.
These interrelated factors affect the economic returns.

The effect of all of these geographic interdependencies is to force the
question of timber suitability to be resolved at a planning level that can
consider alternatives for all of the analysis areas simultaneously. The
natural and practical place to make the final determination of the land's
suitability for timber production is when Forest-wide alternatives are
developed in the planning process. The framework of the economic analysis
must recognize and account for the interrelationship between the uses of
the Forest and the interrelationship between the geographic areas of the
Forest. Postponing the final economic test of suitability to the point in
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the planning process where proper consideration of these interrelationships
can be accomplished, as in 36 CFR 219.12(b)(3), is the only feasible method
of meeting all requirements in ~FMA.

Appellants' Point (d)

The remaining point in the appellants' procedure, (d), is that the same
number of acres be considered suitable in all alternatives. To do so would
unreasonably limit the range of the alternatives considered. The purpose
of the alternatives is to describe the costs and the effects of a number of
different mixes of output levels and management practices. Until the
alternatives are formulated it is impossible to know how much land is
needed to produce a specific mix. For some of these alternatives,
otherwise suitable land will not be needed; to force it into· production
would be inefficient. For other alternatives, the level of output may be
very high requiring that all tentatively suitable land be used.

The process of formulating alternatives insures that for any alternative
output level, the land that is most cost-efficient in achieving the targets
of the alternative will be chosen for management and designated as
suitable. Prior limitation on the acreage designated suitable is
incompatible with this test of cost-efficiency. Prior limitation would
result in less emphasis on the economic factors required by Section 6(k) of
NFMA rather than more.

Conclusion about Issue 2B

We conclude the suitability process as determined by the Secretary in
36 CFR 219.12(b) and used by the Region complies with NFMA•

. DISCUSSION OF ISSUE 3: Will the plan's timber program significantly harm
the environment?

Appellants contend the logging and road construction proposed in the plan
will cause substantial harm to an outstanding, but fragile natural
resource, the San Juan National Forest. They describe the Forest's
spectacular scenery, recreational opportunities, and Unstable soils as
being threatened by the timber program. To reduce adverse effects on the
forest, appellants seek the curtailment of the timber program.

First, it is important to note that in the design of specific projects
Environmental Analyses, Environmental Assessments, Environmental Impact
Statements or site-specific requirements for protection of the natural
resources are developed. Thus, the FEIS may not be the final determination
regarding the actual, on-the-ground impact of specific projects on the San
Juan National Forest.

Both law and internal direction require goods and services to be produced
from the National Forests in a sound environmental manner. San Juan
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National Forest management activities are planned so that no significant
adverse environmental effects result or that they will be mitigated. The
FEIS, page IV-I, states the following:

•• management requirements set the minimum standards that must
be maintained while implementing the plan. Management
requirements establish the broad multiple-use management direction
and apply to all areas of the Forest where a given activity might
occur. The requirements guide implementation of any management
activity undertaken on the Forest. • •• All of these management
activities are designed to protect Forest resources and mitigate
adverse impacts. The alternatives considered in detail,
therefore, do not produce any extreme environmental consequences.

Appellants contend the geomorphic characteristics and fine-textured silt
soils of the San Juan mountains are conducive to serious slope wasting and
compaction damage (SOR-42). Both the plan and FEIS recognize the fragility
of the San Juan soil and its relationship to timber management and discuss
appropriate mitigation measures.

Management requirements related to soils in the Forest Direction
(Chapter III of the plan) were designed to follow the 'best
management practices' concept. This concept is one of matching
management practices to the capability and suitability of the
land, along with appropriate. mitigation measures necessary to
minimize the impact. For the most part, small disturbed sites
tend to heal or revegetate naturally. This, in conjunction with
some mitigation, will reduce overall soil loss. Projects on
sensitive soils or those which cover large areas are usually
avoided because they may require substantial stabilization
procedures. The effects mentioned for the alternatives,
therefore, should only be of short duration and long-term
prOductivity will not be significantly reduced if the Forest
Direction is followed. FEIS, IV - 132-133.

Page 5, Chapter III of the plan, describes a soil and water goal as one to
"protect soil and wat'er productivity so that neither will be significantly
or permanently impai red." Page III~72 contains the following general
direction in the Soil Resource Management activity:

01 Maintain .soil productivity, minimize man-caused soil erosion.

a. Use site preparation methods which are designed to keep
fertile, friable topsoil essentially intact.

b. Give roads and trails special design considerations to prevent
resource damage on capabil ity areas contai ni ng soi 1s with hi gh
shrink-swell capacity.

d. Revegetate all areas, capable of supporting revegetation,
disturbed during road construction and/or reconstruction to
stabilize the area and reduce soil erosion.
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f ••• , avoid· use of tractors on highly erodible sites ••••

g. Minimize soil compaction by reducing vehicle passes, skidding
on snow, frozen or dry soil conditions, or by off-ground
logging systems.

The following standards and guidelines for the Soil Resource Management
activity are given on pages III - 72-73:

a. Use the following standards and guidelines unless more site
specific requirements are developed during project design.

1) Limit intensive ground disturbance if slopes are greater than
30 percent, are unstable, or have highly erodible soils, to the
following:

a) Limit exposure of mineral topsoil to well distributed
small, non-contiguous units which do not exceed 40 percent
of an area in aggregate, except for road or trail
construction or reconstruction projects.

b) Limit soil mixing and exposure of fine textured subsoils
(>35% clay) on sites designated for revegetation
production, by allowing only specialized equipment and
identifying travel routes and turn around points.

4) Do not allow skid trails, unsurfaced roads, and other
developments promoting compaction to exceed 20 percent of the
total on highly compactible soils.

6) Conduct a slope stability examination before habitation, road
construction and/or timber harvest begins on those areas having.
a high potential for mass movement and areas with slopes
greater than 60 percent.

8) If areas greater than ten acres with highly erosive soils are
disturbed, initiate protection measures during and immediately
following disturbance.

a) Begin vegetation of disturbed areas before the end of the
first growing season.

b) Monitor and reseed if the ground cover is not sufficient to
meet soil loss tolerance levels or 80% of natural
production, within two years.

In addition to the Forest Direction and Standards and Guidelines, "site
specific requirements for soil resource protection are developed during
project design for on-the-ground projects" and the advice of a soil
scientist is used when the environmental analysis process identifies
potential soil problems (responsive statement, V-5).
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Appellants allege the plan's timber program and roadbuilding will harm
visual quality and recreation values (SOR-44-47). Forest direction with
respect to visual qual ity is to "enhance and/or preserve scenic values
along heavily traveled roads, use areas and trails through management
activities." (Plan, 11I-4.) The plan's general direction, pi!ges
111-16-17, for visual resource management includes the following:

01 Apply the Visual Management System to all National Forest System
(NFS) Lands. Travel routes, use areas and water bodies determined
to be of primary importance are sensitivity levelland appropriate
visual quality objectives are established according to the Visual
Management System.

04 P1an,design, and locate vegetation manipulation in a scale which
retains the color and texture of the characteristic landscape,
borrowing directional emphasis of form and line from natural
features.

05 Blend soil disturbance into natural topography to achieve a natural
appearance, reduce erosion and rehabilitate ground cover.

06 Revegetate disturbed soils ••••

The percentage of the San Juan National Forest affected by timber
production and roadbuilding is quite small. As the responsive statement
points out on page V-8, "management for timber production will be confined
to the 470,000 acres of suitable timberland," which 'represents
approximately 25 percent of the Forest. In any given year timber
harvesting will actually take place on less thanll,OqO acres or .06
percent of the Forest. Of the approximate 11,000 acres, only 1,600 acres
may be clear-cut (responsive statement V-14). Reference pages V-II-12 and
V-17-I8 for the Region's discussion of the mitigation measures planned to
protect recreational values and pages V-19-29 for their discussion of,
threatened and endangered species management, old growth habitat management
and mitigation measures planned for roads and trails to protect wildlife
habitat.

CONCLUSION OF ISSUE 3

We agree with the Re9ion's response and conclude appellants' allegations
are not supported by the record.

DISCUSSION OF ISSUE 4: Do the plan, and the process, by which it was
formulated vlolate NFMA, administrative law and ,NEPA? ,

Appellants contend the plan and FEIS violate the NFMA, the Administrative
Procedure Act (APA) and NEPA. Specifically, they allege the Forest Service
(1) has not met the NFMA requirements while identifying lands suitable for
timber production, (2) failed to comply with the requirements of the APA,
and (3) violated NEPA by denying the pUblic its opportunity to conment on
the vegetation-treatment issue.

\,
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In determining lands suitable for timber production. the Forest Service
followed the requirements of 36 CFR 219.12 (1979). We have already
discussed in detail the suitability determination and how it complies with
the regulations under Issue 2. above. and. therefore, will not repeat that
discussion here.

The responsive statement, with which we agree, also addresses this issue in
Chapter VI. Reference VI-4-9 for a discussion of the role of economics in
submarginal lands, VI-9-12 for a discussion of non-timber factors in the
SUitability determination, and VI-13-19 for a discussion of NFMA,
Sect ion 6.

Appellants allege the San Juan Plan and EIS violate basic principles of
Federal administrative law. They COntend the Region's basic conclusions
are "so obviously unsupported in or contradicted by the record as
undoubtedly to fall short of APA standards" (SOR-77). The specific
conclusions in question include (1) the projections of timber demand,
(2) the necessity for the value of multiple-use benefits from the planned
timber program, (3) production levels planned, and (4) benefits to be
derived by nearby communities from the planned timber program (SOR-77-78).
According to appellants, the adoption of the plan is a clear error of
judgment because the record, as a whole, does not support the Region's
decisions. In addition. appellants allege the San Juan National Forest
planners failed to COnsider "meaningfully basic and obvious factors
relevant to land allocation, such as the gross sub-marginality of certain
categories (analysis areas) of land for timber production" (SOR-79).

Our review shows the record does support the decisiOns made in the plan.
Many of the factors considered in reaching conclusions of the plan have
already been discussed at length. We find Regional Forester Rupp e.xercised
his discretion appropriately and acted in accordance with law.

Appellants contend the plan and FEIS disclose crucial information for the
first time in the final documents, thereby violating NEPA. Because the
vegetation-treatment rationale was not explained at length in the draft
documents, appellants claim the public was denied its opportunity to
comment.

As discussed in the responsive statement, pages VI~27-29, CEQ regulations
require federal agencies to involve the public in environmental decisions.
40 CFR 1503.4 states the following:

(a) An agencyprepari ng a fi na I envi ronmenta.l impact statement shall
assess and consider comments both individually and collectively.
and shall respond by one or more of the means listed below.
stating its response in the final statement. Possible responses
are to:

(1) Modify.alternatives including the proposed action.

(2) Develop and estimate alternatives not previously given
serious consideration by the agency.
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(3) Supplement, improve, or modify its analyses.

(4) Make factual corrections.

(5) Explain why the comments do not warrant further agency
response, citing the sources, authorities, or reasons which
support the agency's position and, if appropriate, indicate
those circumstances which would trigger agency reappraisal or
further response. .

The vegetation treatments and their concomitant effects on timber and other
resources were discussed in the draft EIS and proposed plan. Many of the
comments received from the public reflected misunderstanding; consequently,
the FEIS and final plan were revised to explain more fully the vegetation
management concepts and effects. Two alternatives were added: (1) One was
developed in response to comments about the need for an alternative
emphasizing non-market and not constrained by levels of market outputs
needed by local industries. (2) The Second was developed in response to
comments about the need for an alternative with levels of timber sales
between the highest and second highest level in the draft EIS.

Page 0-2 of the FEIS explains that after the OEIS was published, the Region
developed standard management prescriptions to ensure a degree of
uniformity·among Forests with respect to similar land areas, public issues,
management concerns, and resource management emphasis. Each individual
Forest added specific practices to these prescriptions to address unique
Forest situations. Hence, the prescriptions in the FEIS are similar to
those in the OEIS in their emphasis, but differ with respect to some
specific practices.

CONCLUSION OF ISSUE 4: We conclude that the changes in the final documents
are clarifications, not substantial changes warranting an additional
comment from the public.

SUMMARY OF CONCLUSIONS AND DECISION:

The issues raised by the appellants are complex. Their statement of
reasons and additional comments are thoughtful. Nevertheless, we conclude
the procedure they recommend for determining suitability is impractical for
implementing the requirements of the law. Specifically, we conclude ~he

following:

1. The procedure used by the Region complies with the law and is the
most practical way of implementing the regUlations, 36 CFR
219.12(b).

2. The timber program in the plan will not signficantly harm the
environment.

3. The plan and the process by which it was formulated complies with
NFMA, NEPA. and administrative law.

4. The documentation in the record is insufficient to support the
Regional Forester's decision regarding timber demand and program
scheduling.
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The FEIS and plan are remanded for the following actions:

1. Document the process used to arrive at planned sale schedule.

2. Supplement the plan and EIS with appropriate reference to the
planning record for Stage 2 of the suitability analysis and note
its availability. See responsive statement page 11-37.

3. Forward the additional information on sale level determination to
this office for review.

This is the final administrative determination of the Department of
Agriculture on the appeal issues of timber land suitability, the timber
program's effect on the environment and compliance with NFMA.
administrative law and NEPA. The Secretary may, on hiS own motion, elect
to review this decision within 10 days. Pursuant to 36 CFR 211.18(f)(2)
the Secretary will not consider a request for such review.

-@J PI':E~TE¥R~SD2NO::<.4~~
Chief

Enclosure
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List of Major Documents in the Appeal Record

1. San Juan National Forest Land and Resource Management Plan (LRMP),
including Record of Decision, dated September 29, 1983.

2. Final Environmental Impact Statement (FEIS) on the San Juan National
Forest LRMP, dated September 29, 1983.

3. Notice of Appeal and Request for Oral Presentation, dated
September 29, 1983.

4. Statement of Reasons, dated December 5, 1983.

5. Responsive Statement, dated January 24, 1984.

6. Reply to Responsive Statement, dated February 23, 1984.

7. Response to Intervenors' Statement, dated March 12, 1984.

8. Statement of Southwest Forest Industries, intervenor, following oral
presentation, dated April 23, 1984.

9. Statement of National Forest Products Association, intervenor,
following oral presentation, dated April 23, 1984.

10. Statement of Colorado Timber Industry Association, intervenor,
following oral presentation, dated April 30, 1984.

11. Appellants' response to intervenors' statements, dated Hay 15, 1984•.
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WASHINGTON. D.C. 20250
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July 31, 1985

SUBJECT: USDA Decision on Review of Administrative
Decision by the Chief of the Forest Service
Related to the Administrative Appeals of
the Forest Plans and.E!Ss for the San Juan
National Forest and the Grand Mesa,
Uncompahgre, and Gunnison National Forest

TO: R. Max Peterson
C1ief
Forest Service
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Pursuant to 36 CFR 211.18 (f) (5) (1984), this office elected on September 12,
1984 to review the Chief's September 10, 1984 decisions on separate ad
ministrative appeals of the San Juan Forest Plan and accompanying Final En
vironmental Impact Statement (PElS)/l and the Grand Mesa, Uncompahgre, and
Gunnison (GMUG) Forest Plan and accompanying FElS./2 This letter constitutes
my decision on the basis of that review. Due to the similarity of issues, the
appeals for these two forests have been consolidated.

Appellant's objections to the forest plan and accompanying ElSs for both
forests are similar. These objections include the following: (1) the Regional
Forester's decisions for the San Juan and GMUG are contrary to Departmental
policy because they authorize increases in timber harvesting in the face of
evidence that most of the timber sales involved will be uneconomic and will
cost the Federal government more than they will raise in revenue, (2) the
planning documents for both the San Juan and GMUG provide inadequate informa
tion on, or discussion of, the economic and environmental implications of con
tinuing and increasing·a timber sales program where costs substantially exceed
revenues, (3) the procedures used to determine the suitability of land for
timber management violate the requirements of the National Forest Management
Act of 1976 (NFMA), (4) the plans and the process by which they were formu
lated violate NFMA, administrative law, and the National Environmental Policy·
Act (NEPAl, and (5) the plans are an ambitious expansion of the timber program
and will significantly harm the environment.
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BACKGROUND

Pursuant to the Multiple-Use Sustained Yield Act of 1960 (16 USC 528-531), the
Secretary of Agriculture is required:

"to develop and administer the renewable surface resources of the
national forests for multiple use and sustained yield of the several
products and services obtained therefrom. In the administration of
the national forests due consideration shall be given to the rela
tive values of the various resources in particular areas." (16 USC
529).

"Multiple use" is defined in the Act as:

"the management of all the various renewable surface resources of
the national forests so that they are utilized in the combination
that will best meet the needs of the American people; making the
most jUdicious use of the land for some or all of these resources or
related services over areas large enough to provide sufficient lati
tude for periodic adjustments in use to conform to changing needs
and conditions ••• with consideration being given to the relative
values of the various resources, and not necessarily the combination

.of uses that will give the greatest dollar return or the greatest
unit output." (16 USC 531).

(

It is clear from the definition. of multiple use that Congress did not intend
that the national forests be managed to maximize direct financial returns to
the Treasury. However, nei ther did Congress intend that the Forest Servic~ (~
ignore economic considerations in its decisionmaking. '!be Forest and Range::' ~.
land Renewable Resources Planning Act of 1974 (RPA), as amended by the Nation-
al Forest Management Act of 1976 (NFMA), contains several references to the
need to consider economics in the national forest planning process. Section 4
of RPA requires that in developing the Renewable Resources Program there be:

"specific identification of Program outputs, results anticipated,
and benefits associated with investments in such a manner that the
anticipated costs can be directly compared with the total related·
benefits and direct and indirect returns to the Federal Goverrunent
...." (16 USC 1602 (2».

Section 6 of N~V\ requires the Secretary of Agriculture to develop, maintain
and revise land and resource management plans for the national forests and
national grasslands. ' '!be Secretary is required to:

"promulgate ~egulatiohs, under the principles of tlle Multiple-Use
Sustained-Yield Act of 1960, that set out the process for the
developnent and revision of the land management plans, and the
guidelines and standards prescribed by this subsection."
(16 USC l604(g».

Section 6 of NB1A also requires that the planning process for individual na
tional forests consider economics and be linked directly to the goals of the
RPh Program. '!be regulations required by Section 6(g) must include:

- 2 
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"guidelines for land management plans developed to achieve the goals
of the progr~n which'-- (A) insure consideration of the economic and
environmental aspects of the various systems of renewable resource
management... " (16 U.S.C. 1604 (g) (3).

(Emphasis added)

Section 6(g) also requires that as a prerequisite for timber harvesting:

"the potential environmental, biological, esthetic, engineering, and
economic impacts on each advertised sale area have been assessed, as
well as the consistency of the sale with tile mUltiple use of the
general area." (16 USC 1604(g) (3) (U».

Section 6(k) deals with the identification of lands unsuitable for timber pro
duction:

"In developing land management plans pursuant to this Act, the
Secretary shall identify lands within the management area which are
not suited'for timber production, considering physical, economic,
and other pertinent factors to the extent feasible, as determined by
the Secretary, and shall assure that, except for salvage sales or
sales necessitated to protect other multiple-use values, no timber
harvesting shall occur on such lands for a period of 10 years." (16
USC 1604(h».

'nlus, economics is one of the factors that must be given consideration in
identifying lands unsuitable for timber production under Section 6(k).
However, tile Secretary is to consider "otiler pertinent factors" as well.

Section 6(k) also requires the Secretary to:

"formulate and implement, as soon as practicable, a process for es
timating long-terms (sic) costs and benefits to support the program
evaluation requirements of this Act. 'nlis process shall include
requirements to provide information on a representative sample basis
of estimated expenditures associated witil the reforestation,.timber
stand impr;ovement, .and sale of timber from the National Forest sys
tem, and shall provide a comparison of these expenditures to the
return to the Government resulting from tile sale of timber." (16 USC
1604 (1» •

DISCUSSION

TIle previously cited statutory references make it clear that Congress intended
that economic factors should be one of the considerations which shape the
development of the Renewable Resources Program and the national forest land
management plans which are a part of that Program. Just as clearly, Congress
also intended that non-economic factors be considered in the development of
these plans.
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The Secretary has duly promulgated the required NFMA implementing regulations
at 36 CFR part 219, hereinafter referred to as the "NFMA regulations"./3
Section 219.1 of these regulations established that the purpose of forest
planning is to "provide for multiple use and sustained yield of goods and
services from the National Forest System."

One of the characteristics of national forest lands that greatly complicates
decisionmaking is that these lands must be managed for both market and
nonmarket resource outputs. The national forests must be managed for various
mUltiple uses -- some of which are priced and for which revenues are received,
some of which can be priced in dollar terms but for which no revenues (or
revenues representing less than fair market value) are received, and some of
which cannot be readily priced in the market sense, or otherwise valued in
dollar terms commensurate with priced outputs. Two examples of non-priced
benefits are protection of threatened and endangered species and protection of
down-stream water quality.

(

The goal of national forest management is to provide a level and mix of
mUltiple uses, both priced and non-priced, that is optimal, now and for the
future, to the national welfare. This, of necessity, involves sUbjective
jUdgments about the relative value of various specific priced and non-priced
objectives and outputs, as well as the value of responding to various issues
raised by the public during the planning process. It is through the planning
process that alternatives providing various mixes of priced and non-priced
objectives and responses to expressed pUblic issues are analyzed and evaluated
and decisions ultimately made as to how these lands are to be managed.

A further complicating factor results from the fact that many Federal resource
investments produce joint outputs -- some of which are priced and some
non-priced. A road investment may produce timber outputs, may be used for a C
wide range of recreational activities, and can reduce the cost of protection -
from fire or insects. A timber sale may be designed to achieve habitat
objectives which increase opportunities for both consumptive and
non-consumptive wildlife uses. The cost of a national forest timber sale is
often increased and/or the revenues generated from that sale are reduced when
non-timber mUltiple use objectives are achieved through the timber program.
Yet the timber program may be the most cost effective way to achieve such
multiple use objectives.

It is difficult, and in many cases impossible, to allocate many timber sale
costs in a non-arbitrary manner among the various multiple-use functions, such
as timber, recreation, watershed management, and protection. Any analysis,
however, can and should attempt to identify and account for the full estimated
value of the joint benefits produced by such investments. Even after this
accounting is completed, however, there will be both values and costs and
responses to pUblic issues that are not easily quantifiable or measurable in
dollar terms but which nonetheless must be considered in decisionmaking.

THE ROLE OF ECONOMICS IN NATIONAL FOREST DECISIONMAKING

Applicable law, policy, and just plain common sense dictate that the Forest
Service should manage its resource programs in an economically efficient
manner, consistent with its legal mandate for multiple use, sustained yield and
the achievement of the maximum net public benefits. The use of rigorous anal-
ysis, including economic efficiency analysis, is required by the regulations (--
and guidelines developed to implement the National Forest Management Act of ~
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1976: 'I11ese regulations and guidelines require, at an early stage in the
planning process, the establishment of economically and biologically driven
benchmarks which, in conjunction with pUblic issues, management concerns, and
resource use and development opportunities identified during the scoping stage
of the planning process, form the basis for formulation of a full range of
planning alternatives. The economic efficiency with which specific units of
forest land'can be managed for timber production must also be evaluated and'
identified as part of the second step of the procedure for analyzing the
suitability of land for timber production. (36 ern 219.l2(b) (2) (1982).

The procedural ,guidelines for analysis issued by the Forest Service on May 31,
1983 to complement the planning direction contained in the NFMA Regulations
provide detailed and comprehensive guidance for carrying out the economic
analyses necessary to evaluate alternatives.

In a paper dated OCtober 10,1983, titled "Role of Economic Analysis in Nation
al Forest Land Management Planning and Decisionmaking," this office has also
issued policy guidance on this issue. This paper summarized that policy as
follows:

"(I) Economic efficiency is one criterion to be considered in
decisionmaking.

"(2) The primary measure of economic efficiency is present net value
(PNV) •••a determination of anticipated benefits less anticipated
costs, both discounted to the present. Present net value is an ex
tremely important economic concept. It is one component or partial
measure of pUblic net qenefits ••• PNV is very important in decision
making. By definition, PNV measures only the net economic value of
resource benefits to which dollar values can be assigned. These
usually include: timber; minerals; range forage; visitor-days for
wildlife, wilderness, and other recreation uses; and some uses of
water•••

"(3) The economic, social, and environmental effects of a broad
range of alternatives must be fully evaluated and displayed. In
doing so, the benefits and the specific costs of non-priced objec
tives having a significant effect on PNV must be identified and
evidence provided that a ,rigorous effort was made to assure they are
achieved efficiently.

"(4) The analysis will evalute alternative bundles or mixes of
resource outputs. Because of the joint nature of many resource in
vestments and other activities, no attempt will be made to evaluate
investments by arbitrarily allocating costs and benefits to a single
resource, such as timber or recreation. Instead, planning alterna
tives emphasizing particular resource objectives will be formulated
and compared to alternatives emphasizing other resource objectives
and output levels."

It is clear that applicable regulations, policy, and planning procedural
guidelines impose an obligation on the Forest Service to explain the economic
implications of the planning alternatives it evaluates. Indeed, they impose
an obligation on the agency to utilize econo~ic considerations not just in the
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evaluation of its planning alternatives, but in the developnent and formula
tion of those alternatives as wel~. In other words, economic efficiency is
one of the factors that must be taken into account not only in producing a (
given level of resource outputs or objectives cost effectively, but also in
decisions on the specific goals and resource producion targets that will be
achieved in national forest management to provide the greatest benefits cd the
public. In the 1982 revised NFMA regulations this is referred to as the
greatest "net public benefit" (36 crn 219.3).

A particularly strong obligation is imposed on the Forest Service to explain
the economic, social and environmental tradeoffs Ivhich are likely to occur
when resource objectives or responses to expressed public issues are proposed
which would reduce economic efficiency (reduce present net value). Both the
anticipated costs and the benefits of such resource objectives should be
evaluated and explained so that decisionmakers and the public can readily un
derstand the implications of decisions that would have an adverse impact on
economic efficiency.

~le previously cited OCtober 10, 1983 paper on the role of economics in na
tional forest planning indicated that the planning documents should:

"(I)dentify and display both financial costs and anticipated bene-
fits and other effects of constraints designed to achieve non-priced
objectives that reduce PNV. Examples of such objectives include
non-declining yield, rotations based on biological criteria, and
requirements designed for wildlife or aesthetic objectives, such a
view zones. They also include production of commodity resources,
such as timber, at levels greater than is economically efficient for
the purpose of aiding dependent industries 1n nearby communities.. (
All such situations should be addressed and evaluated explicitly."
(Emphasis added)

Thus, the Forest Service has an obligation to provide information on ~le short
and long term economic implications of the alternatives it evaluates in foreSt
planning. where, as is the situation on the San Juan and GMUG, the selected
alternative authorizes an expansion of timber sales, and projections are for
costs to exceed t"evenues for the entire planning horizon, a considerably
greater burden is imposed on the Forest Service to provide even greater detail
as on the rationale for, and specific benefits that will be achieved from such
a continuation and expansion.

ROLE OF THE EIS II.~D RECORD OF DECISION

Under current procedures, the EIS and associated planning records provide in
formation on the economic, social and. environmental effects of each planning
alternative. After the final EIS is completed and the alternative to be im
p18mented is selected, a Record of Decision is prepared which explains why the
deciding officer considered the selected alternative to be the one which pro
vides the greatest benefi t to the pUblic. .

'IAlen a particular alternative is selected by the Regional Forester, the Record
of Decision (ROD) should explain in adequate detail why that alternaqve is
thought to provide greater net public benefits than the other alternatives
evaluated. The ROD is an extremely important planning document which l~'

describes the basis and rationale for the decision. Through the ROD the .
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Public is given its best insight as to the relative weight that the deciding
official placed on economic efficiency, market and non-market outputs, and
responses to specific issues raised by the public.

The Secretary's office has placed a great deal of emphasis on the need for a
competent and comprehensive analysis as part of the decisionmaking process.
The ROD must also explain how the information from that analysis was used in
arriving at the decision as to the alternative to be selected.

If the selected alternative is not the one which is the most economically
efficient (has the highest PNV), there is an obligation in the ROD to explain
in appropriate detail: (1) the difference between the net value and mix of the
priced outputs that could be realized in implementing alternative(s) having a
higher PNV and the net value and mix of the priced outputs anticipated if the
selected alternative were to be implemented, (2) the objectives of the selected
alternative in terms of priced and non-priced outputs and/or responses to
expressed public issues that would not be expected to be realized if the
alternative(s) having a higher PNV were implemented, (3) a summary in the ROD
of the major trade-effs or differences between (1) and (2) expressed in
economic, environmental, physical, and/or other appropriate quantitative and
qualitative terms; and (ij) an explanation as to why the selected alternative is
expected to provide greater overall net public benefits than the alternative(s)
with a higher PNV. /ij

FINDING, CONCLUSIONS,AND DECISION

The selected alternatives for both the san Juan and the GMUG forest plans
~thorize modest increases in timber sales over volumes that have recently been
offered on those forests. For the san Juan, timber sale levels have averaged
about 26 million board feet (HHBF) annually in recent years. However, for the
23 years from 1960 through 1982, the average annual sale level was 50 HHBF.
The selected alternative on the san Juan would provide for a 38 HHBF average
annual allowable sale quantity during the period of the plan. For the GMUG,
which in recent years has offered for sale an average of about 29 MHBF per
year, the selected alternative provides an upper limit for the average annual
allowable sale quantity of 35 HHBF during the period of the plan.

It should be pointed out that allowable sale quantity is the maximum level of
timber that can be sold under the plan. Actual sale levels will depend upon a
number of factors, including timber sale funding levels. The allowable sale
quantity corresponds to what in existing timber management plans is referred to
as the allowable harvest. The average annual allowable harvest under the
previous 10-year timber management plan for the san Juan was 117 HHBF and for
the GMUG was 58 HHBF.

So the statement of the appellants that the selected alternatives provide for
an ambitious increase in timber sale levels is untrue. Compared to existing
timber management plans for these forests, the maximum level authorized for
both national forests is sUbstantially reduced. Unfortunately, the planning
documents do not do a good job of explaining and comparing the old annual
allowable harvest level and the new annual allowable sale quantity.

- 7 
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Nevertheless, the selected alternatives for both national forests would permit (
an increase in timber sales from recently experienced levels if adequate
funding levels are provided, and therefore, the planning documents must discuss
and rationalize this possibility. '

For both forest plans, the estimated costs associated with every alternative
examined substantially exceed projected revenues for the entire planning
horizon. The general pattern for both forest plans is for the present net
value for timber alone to decrease and for the excess of costs over revenues to
increase as goals for timber sales volume are increased. The record
established that the direct costs associated with increasing timber sales above
recent sale levels will exceed expected revenues over the entire planning
horizon. The benchmark analyses indicate that at current costs and prices, the
timber sale level that is economically efficient if timber values and costs
alone are considered is 7-9 HHBF per year on the san Juan and 4-9 HHBF per year
on the GMUG.

A distinction must be made between economic efficiency as defined in the
current forest planning guidelines and generation of revenues from ,the sale or
lease of commodities from the national forests. The selected alternative for
the san Juan National Forest has the second highest PNV of the ten alternatives
examined ($307 million); whereas for the GMUG, the PNV of the selected
alternative was the second lowest, yet was still significantly positive ($146
million). Even though the relationship of program costs to anticipated
revenues was projected to be very unfavorable for the entire planning horizon,
the PNVs for the selected alternatives were relatively high. The reason PNV
was relatively high while the ratio of revenues to costs was low for both (-
forests is due to Forest Service projections that resource outputs which are ., _
assigned a dollar value but for which revenues are not received, such as
outdoor recreation, would be produced at high levels under the preferred
alternatives for both forests.

The timber and associated road programs on both the san Juan and the GMUG
account for the bulk of both costs and revenues, yet non-timber benefits
account for the bulk of the benefits that make up PNV. These facts should lead
to exploration of the question of whether it is possible to achieve the
non-timber benefits more cost effectively through a management program of a
different nature than presently proposed. The primary rationale cited in the
planning documents to support the selected alternative seems to be that a
healthy forest is necessary to achieve a high level of non-timber and amenity
objectives; that vegetation management designed to achieve a forest having a
more even distribution of age classes is necessary to provide a healty forest;
and that a timber sale program is the most appropriate way to accomplish such
vegetation management. In view of the large net cost of vegetation management
accomplished through the timber program, each of these assumptions needs to be
explored and fUlly rationalized and documented.

The following are examples of questions that should be addressed: Is the
timber program as currently proposed actually the most cost effective way to
achieve the non-timber multiple use objectives of the plan? To what extent can
timber program costs be cut and/or revenues be enhanced while still providing
an appropriate level of non-timber multiple use objectives? Are there other
ways to accomplish vegetation management more cost effectively than through a
timber program as currently proposed? The Forest Service has been exploring
the use of prescribed fire for this purpose in Colorado. Does this
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technology, used in conjunction with timber sales where economically efficient,
hold promise to reduce the cost of vegetation management?

Other questions that should also be explored include: Are the non-timber
multiple use benefits to be achieved through the timber program really needed?
Do projections of demand for these non-timber objectives support the need for
the Federal expenditures required to achieve them? What are the high-level
non-timber and amenity benefits that would be lost and who would be affected by
the change and in what ways?

The nature of the economic situation related to the timber program on the san
Juan and GHUG would indicate the need to explore fully such questions and to
provide the public the results of such evaluations. The planning documents for
these two forests are currently deficient in this regard. /5

Another separate but related issue is that even though the below-cost sales
issue has been raised by the public for a number of years, there is little
evidence in the record of the extent to which either Forest has previously, is
now, or will in the future explore ways to sUbstantially reduce timber and road
costs or enhance revenues while achieving,. at the same time, appropriate
multiple use objectives and providing adequate supplies of timber to meet the
existing dependent plant capacity and job needs of the community. Neither do
the planning documents evaluate the effect on the overall economics of the
timber program that could result from efforts to reduce costs and/or enhance
revenues.

A recently completed Forest Service study of the Black Hills National Forest,
which has forest conditions and timber selling practices similar in many ways
to those of the san Juan and CHUG, found significant opportunities to reduce
costs and enhance revenues from the timber program without adversely affecting.
timber sale levels or damaging non-timber resource uses. Similar opportunities
may exist on the san Juan and GHUG and should be aggressively explored.

Neither the san Juan nor the GHUG Records of Decision contain adequate
explanation as to the specific non-priced obje~tives or responses to public
issues that will be achieved through continuing and increasing timber sales
with known costs greater than expected revenues. Although non-priced
objectives, such as community stability and the multiple use benefits
associated with vegetation management, were discussed in general terms in the
planning documents, more detailed discussion, backed by competent analysis, is
needed to inform the public why the Forest Service believes that the values of
achieving those objectives exceed the costs of the program.

Since there is no indication in the planning documents that increases in timber
sales will be made only if there is an increase in demand and prices for
timber, an explanation is needed as to why increasing the dependency of local
community mill capacity and jobs which could result from an increase in sales
of National Forest timber with revenues exceeding costs will contribute to
greater national or local welfare -- especially since increased dependency upon
submarginal timber sales would seem to result in potentially greater community
instability due to uncertainties over continuation of a relatively high level
of Federal funding to support a timber program with costs greater than
revenues. The ROD should address this question.

- 9 
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In summary, the RODs for the san Juan forest plan and the GMUG forest plan do
not adequately explain why the selected alternative provides the greatest net (
public benefits. Alternatives with lower levels of harvest are shown to meet
environmental requirements and appear to have the same or similar present value
of benefits for range, developed recreation, other recreation, wilderness,
wildlife and water, but without the less favorable costs and revenue
characteristics of the selected alternative.

Decision

The Chief is directed to ensure that the planning documents provide complete
and adequate information concerning the economic implications of the various
alternatives and that the RODs explain clearly why the selected alternative for
each Forest is felt to maximize net pUblic benefits. The Regional Forester
should consider all existing alternatives and develop new ones, if such is
necessary to explore the issues discussed in this decision, with appropriate
supplementation of the EIS, as needed. The Regional Forester is to prepare new
RODs fUlly explaining why the preferred alternatives maximize net pUblic
benefits, consistent with the principles described in this decision.

The ROD and other planning documents should also include a discussion of, or a
reference to, the steps that will be taken to reduce timber costs and/or
enhance revenues while meeting appropriate multiple use objectives and
dependency needs of local communities./6 The effect that such steps, if
successful, would have on improving the-economic efficiency of the timber
program should be evaluated and explained.

The Chief's decision for the san Juan directs the Regional Forester to C
supplement the record with information on timber demand projections in the
area. By this decision the Regional Forester is also directed to disouss in
the planning records the circumstances under which increased demands (and
presumably increases in timber prices associated with those increased demands)
would lead to increases in timber sales offerings during the plan period. The
effect of projected price increases on economic efficiency and decisions to
increase timber sale levels should be discussed as well. If circumstances
other than, or in addition to, increases in timber prices may lead to increases
in national forest timber sales offerings during the plan period, these
circumstances should also be discussed.

The Chief's decisions for both the san Juan and the GMUG appeals indicate that
the EIS and plan contain no indication that the sUitability analysis required
by 36 CFR 219.12(b)(2) (1982) (Stage II analysis) is available. The Chief then
directs the Regional Forester to supplement the FEIS with the appropriate
reference to the existence of the Stage II analysis in the planning records.
This direction is appropriate but insufficient. The Stage II analysis should
provide both decisionmakers and the public with information about the specifio
areas on the forest where management for timber would be the most cost effi
cient. It also provides important information about the economic efficiency of
various land management prescriptions when applied to specific lands. It is
not sufficient just to require a reference to the planning records. The Forests
should discuss the results and implications of this economic analysis in a way
that is meaningful to the public and should describe in the planning documents
how this information was used in the formulation of alternatives, in the
development and selection of prescriptions to be applied to specific lands ~

- 10 -
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timber management. The information developed during the Stage II analysis can
be useful to help identify the lands where timber production is economically
efficient, as well as to assist in the development of new prescriptions which
are more economically efficient when applied to specific analysis areas. The
extent to which the Stage II analysis was used for this purpose should be
discussed in the planning records. If the analysis was not used for this
purpose, an explanation as to why it was not is also necessary. /7

RESPONSE TO SPECIFIC ISSUES RAISED BY APPELLANTS

This office agrees with appellants that the planning documents for both the san
Juan and GMUG provide inadequate information on, or discussion of, the economic
implications of continuing and increasing a timber sales program where costs
SUbstantially exceed revenues and that the planning documents are not
adequately responsive to Departmental policy in this regard. By this decision
the Chief is directed to cure this deficiency.

Appellants also contend that NFMA SUitability regulations at 36 CFR 219.12(b)
violate Section 6(k) of NFMA. The primary rationale for this contention
appears to be that the regulations do not require that the identification of
lands unsuitable for timber production be based solely on timber related
economic criteria. Instead, the regulations result in timber land suitability
being driven by the timber and other resource production goals. that are
inherent in the alternative that is selected. The NFMA regulations provide
that the lands identified as suitable for timber production are those which are
the most cost efficient in achieving the goals of the selected alternative.
Appellants correctly point out that under the regulations, lands that are
uneconomic for producing timber on the basis of timber values and costs alone,
can nonetheless be identified as suitable for timber production if the timber
goals for a national forest are set at a sufficiently high level to cause this
result.

It would be inappropriate for the Forest Service to evaluate timber suitability
based on the economic efficiency of lands solely for the production of timber.
As discussed preViously, timber related investments often produce other
non-timber outputs and benefits as joint products which must be considered in
evaluating the suitability of land for timber production. Some of these joint
products can be valued in dollar terms, while others cannot. National forest
decisionmaking must consider both priced and non-priced objectives. Section
6(k) of NFMA provides the Secretary considerable discretion to take into
account both economic and other pertinent factors in identifying lands suitable
for timber production.

It is clear that both the law and Departmental policy require that economic
efficiency to be taken into account at many points of the planning process that
ultimately leads to decisions as to the multiple use goals for which the
national forests will be managed and the management practices that will be
applied to those lands. So long as economic efficiency is taken into account,
both as part of the process of selecting those goals and in meeting the
selected goals cost efficiently, the approach specified by the regulations for
identifying lands unsuitable for timber production is a valid exercise of the
Secretary of AgricUlture's discretion.

- 11 
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CONCLUSION

TIle Chief concluded that the regulations comply wi th NFf1A. I affirm the
Chief's decision.

The Chief also concluded that the process followed by the Region to determine
suitability is consistent with 36 cm 219.12 (1982). I affirm the Chief's
decision.

The Forest Plans, FEISs, and Records of Decision are remanded for the action
specified in this decision.

Pursuant to 36 CFR 21l.18(f) (6), this is the final administrative action of
the Deparbnent of Agriculture on the appeals issues of timber land
suitability, the timber program's effect on the environment, and compliance
with NFMA, NEPA and administrative law.

~(-Oq' I lL:'\o)\ti( Cc th

DOUG~W. MACCWlR't-__
Deputy Assistan ecretar ..
Natural Resources and Environm

c

/1 Appellants are the Natural Resources Defense Council, Inc .. The Wilderness
Society, the Colorado Mountain Club, the Colorado Open Space Council, the Na
tional Audubon Society, the San Juan Audubon Society, the Colorado Wildlife
Federation, and the Public Lands Institute. The intervenors are the National
Forest Products Association, Louisiana-Pacific Corporation, Colorado Timber ~_
Industry Association, and Southwest Forest Industries.

/2 Appellants are the Natural Resources Defense Council, Inc., The Wilderness
Society, The Colorado Mountain Club, the Colorado Open Space Council, the Na
tional Audubon Society, the Audubon Society of Western Colorado, the Colorado
Wildlife Federation, the Public Lands Institute, the Western Slope Energy
Research Center and the High County Citizens Alliance. The intervenors are
the National Forest Products Association, Louisiana-Pacific Corporation,
Colorado Timber Industry Association, Southwest Forest Industries, the City of
Montrose, the County of Montrose, the Town of Crested Butte, and Allied Forest
Products.

/3 All references are to the 1979 version of the NFMA regulations because the
forest plans at issue were prepared pursuant to those regulations. See 36 CFR
219.219 (b) (1) (1984).

/4 TIle ~'orest Service Washington Office, in direction signed by Gary E. Car
gill to the Regional Foresters dated April 19, 1985, required that such infor
mation be provided in Records of Decision on forest plans.

/5 An example of the conceptual weakness of the analytical approach used in
tile San Juan planning process is that the road system apparently was not as
sumed to change depending upon management objective or timber sale level. In
other '....ords, it was assumed that the same road system would be needed no mat-
ter wllat JOultiple use emphasis was decided' upon. Even though roads are a very (
Si<Jllificilnt part of the costs of management, the San Juan analytical approaCh "--
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of keeping them constant for all alternatives effectively eliminated them from
comprehensive evaluation. A legitimate question could be asl<ed is: Could
vegetation management objectives designed to maintain a healthy forest be
achieved at lower cost than proposed if the road system were scaled down or
otherwise modified? It seems reasonable that the information provided in ,the
planning process should permit addressing this question.

In contrast the planning approach used by most other national forests provides
that the road system (and the costs associated with it) will vary according to
the management objective of the alternative being evaluated.

/6 In separate direction, outside tile scope' of his appeal, dated May 31,1985,
the Chief of the Forest Service instructed the Regional Foresters to carefully
evaluate opportunities to reduce timber costs and enhance revenues. This memo
also noted that sample national forests have been selected in several regions
to evaluate additional opportunities. These evaluations may well lead to Ser
vice-wide recommendations on ways to reduce costs and enhance revenues and to
a comprehensive action plan to carry out those recommendations with the objec
tive of a substantial reduction in the volume of timber sold I'lith revenues
less than costs.

/7 Appendix E of the Analysis of the Management Situation for the San Juan,
dated September 1981, provides a general discussion of the process that was
followed in developing the Stage II Suitability I\nalysis, but does little to
interpret the results or explain how the analysis was used in the planning
process.
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S£1' 11 11ll:f,

September 11, 1985

SUBJECT: USDA Decision on Review of Administrative Decision
by the Chief of the Forest Service Related to the
Administrative Appeals of the Forest Plans and EISs
for the San Juan National Forest and the Grand Mesa,
Uncompahgre, and Gunnison National Forests

TO: R. Max Peterson
Chief
Forest Service

In light of recent news coverage of my July 31, 1985, review of the above
subject plans, clarificatfon of my intent seems appropriate. Wirst, my'
~decision did not stay the implementation of the Forest Plans.' The two
subject Forest Plans, ~ppropriatelyldeveloped under the 1979 regulations,

rremain in effect:while the specified corrective actions are completed.

MY principal concern is that information clearly relevant to making the
decision on the allowable sale quantity be brought forward and'made a part
of the pUblic record. 'Additional 'analysis mayor may not be necessary.' If
it is, consideration should be given to the costs of carrying it out in the
light of the resource. values involved.

DOUGLAS W MACCLEERY
Deputy !Ssistant--SecrnaTy
Nat~ Resources and Enviro~
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United States
Departllent or
Agriculture

Reply to: 1920
1570

Forest
Service

wo

Date: June 23, 1988

c

c

SUbject: Secretary of Agriculture's decision on the appeals of the Forest
Plans for the San Juan and Grand Mesa, Uncompahgre, and Gunnison
National Forests

To: Regional Foresters

The Washington Office has received questions from field units regarding the
implications or the Secretary of Agriculture's July 31, 1985, decision on the
appeals of the Forest Plans for the San Juan and Grand Mesa, Uncompahgre, and
Gunnison (GMUG) National Forests. The most common question is whether the
Secretary's decision in these two appeals is also applicable to other National
Forests.

The Secretary's decision found that the Regional Forester had not adequately
explained his reasons for approving the San Juan and GMUG Forest Plans. It
found that the Record of Decision in each case should have addressed three
concerns: the rationale for the proposed vegetation management program,
efforts to cut costs and raise revenues in the timber management program, and
the circumstances under which timber sale levels would be increased during the
planning period.

This 1ecision was an interpretation or existing law, regulation, and policy
rather than an attempt to create'new policy for Forest planning. It applied
existing policy to the specific factual situations of these two National
Forests. Consequently, other National Forests with the same ractual
situations are sUbject to the same conclusions.

In addition, the Secretary's decision contains interpretations of existing
law, regulation, and policy that have general application, particularly with
respect to the role of economics in National Forest planning.

The balance of this letter provides some additional information on the
rationale for the Secretary's decision and its implications for other National
Forests. However, it is important that the decision be read in its entirety
so that the context be understood. A copy is enclosed.

Background

The two appeals were brought by a coalition of environmental groups led by the
Natural Resources Defense Council. They raised a number of issues, the most
prominent of which included timber land suitability, timber harvest levels,
and the environmental effects of timber management. The Chief's decisions on
the appeals affirmed the Regional Forester on most issues but remanded the
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Plans and their EIS's'witn the instruction that additional information be
added to the record on timber demand, timber land suitability, and timber sale
scheduling.

Regional Foresters 2

c
The Secretary of Agriculture subsequently chose to review the Chief's
decisions. The Secretary's decision, which was signed by Deputy Assistant
Secretary Douglas W. MacCleery, found that the Regional Forester had not
adequately explained his reasons for concluding that the alternative selected
for each Plan maximized net public benefits. The decision emphasized the role
of the Record of Decision in prOViding this explanation but recognized that
s~me additional analysis might be required in order to support the conclusions
that were reached. As Deputy Assistant Secretary MacCleery stated in a letter
of clarification on September 11, 1985:

"My principal concern is that information clearly relevant to making the
decision on the allowable sale quantity be brought forward and made a part
of the pUblic record. Additional analysis mayor may not be necessary.
If it is, consideration should be given to the costs of carrying it out in
the light of the resource values involved."

In acting on the remand, the Regional Forester decided that the San Juan and
GMUG would carry out some additional analysis to address some concerns
identified in the Secretary's decision and to improve the overall quality of
the Plans.

Rationale for the Secretary's Decision

The Secretary's decision letter reviews the statutory and regulatory basis for
Forest planning, as well as the Secretary's October 11, 1983, paper on "The
Role of Economic Analysis in National Forest Land Management Planning and
Decisionmaking," to identify the key principles that are pertinent to these
appeals. As a general principle, the decision letter states that:

" • applicable regulations, policy, and planning procedural guidelines
impose an obligation on the Forest Service to explain the economic
implications of the planning alternatives it evaluates ••• [and]
to utilize economic considerations not just in the evaluation of its
planning alternatives, but in the development and formulation of those
alternatives as well" (p 5-6).

Within this general principle, the decision letter identifies a more specific
one:

"A particularly strong obligation is imposed on the Forest Service to
explain the economic, social and environmental tradeoffs which are likely
to occur when resource objectives or responses to pUblic issues are
proposed which would reduce economic efficiency (reduce present net
value)" (p 6).

And even more specifically:

"Where, as is the situation on the San Juan and GMUG, the selected
alternative authorizes an expansion of timber sales, and·proj~ctions are
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for costs to exceed revenues for the entire planning horizon, a
considerably greater burden is imposed on the Forest Service to provide
even greater detail as on the rationale for, and specific benefits that
will be achieved from such a continuation and expansion" (p 6).

The decision letter then goes on to emphasize the role of the Record of
Decision (ROD) in providing the explanation that these principles call for.
It states two fundamental requirements for the ROD. It must (1) explain in
adequate detail why the selected alternative is thought to provide greater net
pUblic benefits than the other alternatives evaluated, and (2) explain how the
information derived from the planning analysis was used in arriving at the
decision as to the alternative to be selected.

c
Regional Foresters 3

c

Application to the San Juan and GMUG

The Secretary's decision letter characterizes the factual situation of the
San Juan and GMUG Forest Plans as (1) proposing an expansion of a timber
program in which projected timber sale revenues would fall short of projected
timber costs for the entire planning horizon, and (2) projecting that the bulk
of the costs would be for road construction and timber management activities
while the bulk of the benefits would be nontimber and nonmarket benefits
resulting from the vegetation management effects of the timber program.

Given these two key facts, the decision letter states that there should be
consideration of ways to achieve both the timber and nontimber benefits more
effectively. The letter concludes that the explanation in the ROD should
address three areas: (1) the rationale for the proposed vegetation management
program, why it is believed to maximize net public benefits, and why
alternative approaches are less desirable; (2) efforts to cut costs and raise
revenues for the timber program; and (3) the circumstances under which timber
sale levels would be increased during the planning period.

The decision letter characterizes the rationale for the proposed vegetation
management program on the two National Forests as follows: healthy vegetation
is needed to provide a high level of benefits, a more balanced distribution of
age classes is needed to ensure healthy vegetation, and a timber sale program
is the best way to achieve the needed distribution of age classes. The
decision letter states that the ROD must explain why. the Regional Forester has
reached these conclusions. The explanation should refer to the supporting
evidence in the planning records. The decision letter on page 8 lists a
number of ~Pecific questions as examples of the kinds of questions that should
be explored ~hen this evidence is developed. These are presented merely as
examples of the kinds of questions that might be addressed rather than
direction to eXhaustively analyze these specific questions.

The decision letter cites with approval recent Forest Service efforts to cut
costs and raise revenues of the timber management program. It states that the
ROD must explain the likely effect of these efforts on the economics of the
timber management program and the projections of below cost timber sales.

The timber sale levels allowed on these two National Forests (the ASQ's) are
somewhat higher than the actual sale levels in recent years, but lower than
the levels allowable under preceding timber management plans, The decision
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letter states that the ROD must explain the circumstances under ~hich actual (~

timber sale levels will be increased under the new plans. If timber sale _
levels are increased in response to increases in timber demand, there may be
associated increases in timber prices. The ROD'should explain the likely
effect of such price increases on the economics of the timber management
program. On the other hand, if sale levels are increased without increases in
timber prices, local economies may become more dependent on a timber sale
program in which revenues do not cover costs. If this is the course of action
that the plans allow, the ROD should address the likely effects on community
stability.

Implications for the Record of Decision

As stated above, the ROD for a Forest Plan must explain why the selected
alternative is believed to maximize net public benefits. National Forests
with factual situations that are similar to those of the san Juan and GMUG may
need to address the same concerns as those listed above in the ROD's for their
plans. In making this jUdgment, responsible line officers should be guided by
the following sources of direction:

1. General guidance on ROD's is found in 40 CFR 1505.2 and 1506.1(a)j
FSM 1953.4; FSH 1909.15-47.1, 47.11, and 47.12; 36 CFR 219.8(d), 219.10(c),
and 219.12(j); and CEQ Forty Most Asked Questions (FSH 65.12) 110a, 14b, 19,
23c, 33b, and 34.

2. More specific guidance on using the ROD to explain why the selected
alternative is believed to maximize net public benefits can be found in our (-_
1570 letter of April 19, 1985. This letter was issued after the Chief's
decision on the san Juan and GMUG appeals but before the Secretary's decision
on review. The letter was cited with approval in the Secretary's decisiQn.
The contents of the letter have been incorporated into section 4.34 of the
forthcoming Land and Resource Management Planning Handbook, FSH 1909.12.

3. Specific instructions on the treatment of below cost timber sales in
ROD's and associated EIS's can be found in our 1920 letter of April 24, 1985.

4. General direction on the adjustment of timber sale levels in response
to changes in market situations can be found in our 2430 letter of May 31,
1985. Additional direction on the discussion to appear in the ROD can be
found in our 1920 letter of January 12, 1987.

Information·Needs for Planning

As stated above, the explanation in the ROD must include an explanation of how
the information developed in planning ~as used in selecting the preferred
alternative. For National Forests which have factual situations similar to
those of the san Juan and GMUG, the items listed below will be particularly
important. Appendix B should summarize the principal conclusions reached on
all of these items and should provide specific references to the places in the
planning records where the underlying information may be found.

l
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1. Financial Analysis of Timber Management. This is called the
"Stage II" analysis in the Secretary's decision. It is an examination of the
costs and revenues of timber options for the various timber strata that are
identified on a Forest. It is required for all National Forests by
36 CFR 219.14(b). Detailed guidance on carrying out this analysis can be
found in Chapter 20 of the Timber Planning Handbook (FSH 2409.13).

c
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The summary of the financial analysis should describe the principal
conclusions with respect to costs and revenues for the timber options
considered and how this information was used in the formulation of
alternatives and in the development and selection of prescriptions to be
applied to specific lands. It will provide one of the bases for the
subsequent discussion in the ROD of the economic implications of the planning
alternatives and the proposed timber management program.

2. Sensitivity analvsis. Sensitivity analysis is an analysis of how net
economic values, outputs, and effects change· as the principal items of input
data in the analysis vary through their likely future range. In this case,
the purpose of the analysis is to determine how the economics of timber
management are affected by varying assumptions regarding future costs,
revenues, and benefits.

There are a number of ways in which sensitivity analysis can be accomplished.
The range of appropriate methods might include systematic variation of the
variables in the financial analysis, sequential runs of the planning model for
one or more of the Benchmarks constructed for the AMS or the preferred
alternative, or special studies. The choice of the appropriate method will
depend upon the specific situation in which a Forest finds itself. Guidance
can be found in section 16.1 of the Economic and Social ·Analysis Handbook
(FSH 1909.17). Particular attention should be given to assessing how
reasonably achievable reductions in timber related costs would affect economic
efficiency and the area of land identified as unsuitable for timber
production.

The results of the analysis will provide a basis for the discussion in the ROD
of how net pUblic benefits of the vegetation management program may be
affected by changes in timber prices or quantities demanded in the timber
market or by the National Forest's own efforts to cut costs and raise revenues
of timber management programs.

3. Costs of alternative vegetation management practices. Under
36 CFR 219.)~ all National Forests have an obligation to ensure that Forest
Plans provide for management in a manner that is sensitive to economic
efficiency. Under 36 CFR 219.12(f), all planning alternatives must represent
cost efficient means of accomplishing objectives. Thus, whenever National
Forests propose timber management programs as means to achieve vegetation
management objectives, they have an obligation to examine the relative
efficiency of achieving these vegetation management objectives through other
means, such as prescribed fire.
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There are a.number ?f ways in which this can be accomplished. The range of
appropriate methods might include the study of vegetation management options
in the finanoial analysis, consideration of planning alternatives that
featured alternative methods for achieving vegetation management objectives,
or special studies of the costs of various vegetation management practices.

4. Demand. Analysis of demand for both timber and other soods and
services of the National Forests is required for all National Forests by
36 CFR 219.12(e). Detailed guidance for conducting the analysis can be found
in FSM 1971 and Chapter 10 of the Economic and Social Analysis Handbook
(PSH 1909.17).

Regional Foresters 6
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The results of the timber demand stUdy will establish a basis for expectations
regarding future prices and quantities for timber. This, in turn, will
provide a basis for the discussion in the ROD of the effects of demand changes
on the economics of timber management and the net public benefits of the
planning alternatives.

The results of the demand study for non timber benefits will establish a basis
for the discussion in the ROD regarding the need for and benefits of the
non timber outputs of the vegetation management program.

5. Effects on local communities. Analysis of community effects is
required for all National Forests by 36 CFR 219.12(g). Detailed guidance can
be found in FSM 1972 and 1973 and in existing Chapter 30 and forthcoming
Chapter 20 of the Economic and Social Analysis Handbook (FSH 1909.17).

The analysis will provide both quantitative and nonquantitative information
regarding the effects of the planning alternatives on local communities. It
will provide one of the bases for the discussion in the ROD of the net public
benefits associated With below cost sale programs.

General Applicability of the Secretary's Decision

As a general matter, the Secretary's interpretation of the role of economic
analysis is applicable to all National Forests. For Forests without approved
plans, draft and final plans and NEPA documents must meet the standards
described by the Secretary's decision and other national direction.

Forests with approved plans should evaluate during annual monitoring and
evaluation the degree of similarity between their factual situations and those
of the San·Juan and GMUG National Forests. If a National Forest is found to
have a similar factual situation, its planning records should be further
evaluated ·to determine if the information included or cited in the planning
records is sufficient to support the necessary discussion in the ROD for the
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Forest Plan. The ROD should also be evaluated to determine if it meets the
standards described by the Secretary's decision and other national direction.
If inadequacies are identified, remedial work should be scheduled as part of
Forest Plan revisions or as part of amendments related to timber management.

c

c

Regional Foresters

/s/J3JJles C. Overbay

JAMES C. OVERBAY
Deputy Chief

Enclosure
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APPENDIX D
GLOSSARY

Acre Foot· A water volume measurement equal to the amount of water that would cover one acre to a
depth of one foot (43,560 cubic feet or 325,851 gallons).

Allowable Sale Quantity· The quantity of timber that may be sold from the area of suitable land covered
by the forest plan for a time period specified by the plan. This quantity is usually expressed on an annual
basis as the 'average annual allowable sale quantity.' (36 CFR 219.3)

Analysis Area· A delineated area of land subject to analysis of (1) responses to proposed management
practices in the production, enhancement, or maintenance of forest and rangeland outputs and environ
mental quality objectives, and (2) economic and social impacts.

Analysis Area Prescription· A coordinated set of practices for a specific area of the Forest. The same
as a FORPLAN PRESCRIPTION or FORPLAN AX. Such a prescription includes the costs of each practice
and estimates of outputs and effects which would result from application of the listed practices to a specific
area.

Animal Unit Month (AUM) • The quantity offorage reqUired by one mature cow (1000 Ibs) or the equivalent
for one month.

Arterial Roads· Primary travel routes that provide service to a large land area and which usually connect
with public highways or other Forest Service arterial roads.

Aspen Sawtimber· Aspen sold as sawtimber. Minimum utilization standards are seven inches diameter
at breast height (d.b.h.); six inches top merchantable diameter; eight foot length; at least 50 percent sound.

Aspen with Conifer Invasion· Aspen classffication for stands with two or more distinct age classes of
conifer present. (Mueggler, in 'Aspen: Ecology and Management in the Western United States', pp 46).

ASQ • See Allowable Sale Quantity.

Baseline Water Yields • Estimate of what water yield would be in the absence of any man-caused
modifications in the precipitation runoff process.

Base Sale Schedule· A timber sale schedule formulated on the basis that the quantity of timber planned
for sale and harvest for any future decade is equal to or greater than the planned sale and harvest for the
preceding decade, and this planned sale and harvest for any decade in not greater than the long-term
sustained yield capacity. (36 CFR 219.3)

Base Timber Harvest Schedule· The timber harvest schedule in which the planned sale and harvest for
any future decade is equal to or greater than the planned sale and harvest for the preceding decade of
the planning period, provided that this harvest quantity is not greater than the long-term sustained yield
capacity.

Benchmark Analysis· Benchmark analysis provides baseline data necessary to formulate and analyze
alternatives. Benchmarks display a forest's physical, biological, and technical capabilities to produce
goods and services. The development of benchmarks is not limited by Forest Service policy or budget,
discretionary constraints, or program and staffing requirements.
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Benefit/Cost Ratio· (B/C Ratio) • The total value of all monetary and nonmonetary benefits divided by
the total discounted costs required to produce those benefits.

Board Foot· Measure of an amount of timber equivalent to a piece of 12' x 12' x 1'.

Capability· The potential of an area of land to produce resources, supply goods and services, and allow
resource uses under an assumed set of management practices and at given levels of management
intensity. Capability depends upon current conditions and site conditions such as climate, slope, landform,
soils and geology, as well as the application of management practices, such as silvicunure or protection
from fire, insects and disease. (36 CFR 219.3)

Carrying Capacity· In range management, it is the maximum stocking rate possible without inducing
damage to vegetation or related resources. In wildlife management, it relates to the maximum number of
individual animals that can survive the greatest period of stress each year on a given land area. In
recreation, it is the maximum human use an area can sustain on a long-term basis without unacceptable
physical deterioration or psychological crowding.

Clearcultlng • A regeneration method used to establish even-age stands Whereby all trees are removed
in one harvest.

Conifer Sawtimber· Engelmann Spruce, Subalpine Fir, Lodgepole Pine, Ponderosa Pine, Douglas-fir, and
other conifer species. Minimum utilization standards are seven inches diameter at breast height (d.b.h.);
six inches top merchantable diameter; eight foot length; at least 33.33 percent sound.

Constraint • A qualification of the minimum or maximum amount of an output or cost that could be
produced or incurred in a given time period.

Cost Efficient· See definition of Economically Efficient.

Cost Efficiency· The usefulness of specified inputs (costs) to produce specified outputs (benefits). In
measuring cost efficiency, some outputs including environmental, economic, or social impacts, are not
assigned monetary values but are achieved at specified levels in the least cost manner. Cost efficiency is
usually measured using present net value, although use of benefit-cost ratios and rates-of-return may be
appropriate.

Culmination of Mean Annual Increment· The age at which the average annual growth is greatest for a
stand of trees. Mean annual increment is expressed in cubic feet measure and is based on expected
growth according to the management intensities and utilization standards assumed in accordance with 36
CFR 219.16(a)(2)(0 and (i0. Culmination of mean annual increment (CMAI) includes regeneration harvest
yields and any additional yields from planned intermediate harvests.

Cumulative Impacts. Cumulative impact is the impact on the environment which results from the incre
mental impact of the action when added to other past, present and reasonably foreseeable future actions
regardless of what agency (Federal or non-Federal) or person undertakes such other actions. Cumulative
impacts can resun from individually minor but collectively significant actions taking place over a period time
(CEQ Regs).

(

c

Decision criteria· Criteria used in the formulation and evaluation of alternatives and ultimately to help
select the preferred alternative.

Demand· The amount of an output that users are willing to take at a specified price, time period, and l
condition of sale. .
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Demand Analysis - A study of the factors affecting the schedule of demand for an output, including the
price-quantity relationship if applicable.

Demand Cutoff Points - Used in FORPLAN to limit the quantity of an output which contributes to the PNV
objective function to the level of demand.

Demand Schedule (Curve) - A schedule of quantities of an output that users are willing to take at a range
of prices, at a given point in time, and conditions of sale.

Demand Trends - The expected future need or desire for outputs, services and uses.

Determinant Aspen Stand - Aspen stands that consist of essentially single-storied, even-aged clones or
stands, with little, if any, sucker regeneration occurring within the stand because of a tightly closed canopy.
If these clones are isolated from others, they are usually ringed by young growth spreading into adjacent,
unoccupied land. Determinate stands probably develop from root sprout vegetation following fire (or other
disturbance) within the recent past and have grown under intense competition.

Developed Recreation - Recreation that requires facilities that results in concentrated use of an area.
Examples are campgrounds and ski areas. Facilities might include: roads, parking lots, picnic tables,
toilets, drinking water, ski lifts and buildings.

Discount Rate - An interest rate that represents the cost or time value of money in determining present
value of future costs and benefits.

. Diversity - The distribution and abundance of different plant and animal communities and species within
the area covered by a land and resource management plan. (36 CFR 219.3)

Diversity Units - Basic land unit of analysis for aspen management. The original use for diversity unit was
for Plan implementation for wildlife. Forest Plans require that structural diversity of vegetation be main
tained on units ofland 5,000 to 20,000 acres insize or fourth order watersheds. These land areas are called
diversity units. They will also be used for monitoring wildlife.

Economic Efficiency - The effectiveness of inputs (costs) in producing outputs (benefits) and effects when
the computations include all identified and valued costs and benefits. Usually, measurement of economic
efficiency uses present net value, though the use of benefit-cost ratios and rates-of-return sometimes may
be appropriate.

Environmental Impact Statement (EIS) - The version of the statement of Environmental Effects required
for major Federal actions under Section 102 olthe National Environmental Policy Act (NEPA), and released
to the public and other agencies for comment and review. It is a formal document which must follow the
requirements of NEPA, The Council on Environmental Quality (CEQ) guidelines, and directives of the
agency responsible for the project proposal.

Even-aged Management - The application of a combination of actions that results in the creation of stands
in which trees of essentially the same age grow together. Managed even-aged forests are characterized
by a distribution of stands of varying ages (and, therefore, tree sizes throughout the forest area). The
difference in age between trees forming the main canopy level of a stand usually does not exceed 20
percent olthe age of the stand at harvest rotation age. Regeneration in a particular stand is obtained during
a short period at or near the time that a stand has reached the desired age or size for regeneration and
is harvested. Clearcut, shelterwood, or seed tree cutting methods produce even-aged stands. (36 CFR
219.3)
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Economically Efficient - Any time the value of the benefits exceeds the costs. A measure of direct and
indirect market and non-market costs and benefits considering monetary (dollar) values assigned to
various outputs including the non-timber multiple use benefits.

FinancIally Efficient - Any time an activity produces net returns to the U.S. Treasury. A measure of direct
market costs and benefits considering only monetary (dollar) values.

Forest Land - Land at least 10 percent occupied by forest trees of any size, or formerly having had such
tree cover and not currently developed for nonforest use. Lands developed for nonforest use include areas
for crops, improved pasture, residential, or administrative areas, improved roads of any width, and adjoin
ing road clearing and powerline clearing of any width.

FORPLAN - Acronym for the linear programming computer model used as the primary analysis tool for
National Forest System land management planning.

FORPLAN PrescrIption· (FORPLAN RX) • A coordinated set of practices for a specific area of the Forest.
The same as an ANALYSIS AREA PRESCRIPTION. Such a prescription includes the costs of each practice
and estimates of outputs and effects which would result from application of the listed practices to a specific
area.

Fourth-Order Watershed - A watershed drained by a network of stream segments, the largest segment
being a fourth-order segment.

c

Goal - A concise statement that describes a desired condition to be achieved sometime in the future. It
is normally expressed in broad, general terms, and is timeless in that it has no specific date by which it (
is to be completed. Goal statements form the principle basis from which objectives are developed. (36 CFR
219.3)

Group Selection - The cutting method that describes the silvicultural system in which trees are removed
periodically in small groups resulting in openings that do not exceed an acre or two in size. This leads to
the formation of an uneven-aged stand in the form of a mosaic of age-class groups in the same forest.

Habitat Capability - The estimated ability of an area, given existing or predicted habitat conditions, to
support a wildlife, fish or plant populations. It is measured in terms of numbers. In the Rocky Mountain
Region the computer model R2HABCAP estimates habitat capability.

Habitat Capability Model· A model which depicts the relationship of a species to a variety of habitat factors
which provide for quantitative predictions of a species relationship (animal numbers) to habitat condition,
thereby allowing for predictions of changes in animal numbers as a result of habitat changes.

Habitat Effectiveness - The degree to which a physical wildlife habitat is free from man-caused disturb
ances, and therefore attractive to wildlife occupancy.

Hiding Cover - Vegetation capable of hiding 90 percent of an adult standing deer or elk at a minimum
distance of 200 feet. The minimum canopy closure of the overstory is 50 percent (80 percent is optimum);
minimum size is 10 acres (30 acres is optimum); and minimum width is 600 feet (1,200 feet is optimum).
A majority of overstory trees or shrubs must be at least six feet high.

HorIzontal Diversity - The distribution and abundance of plant and animal communities or successful
stages across an area of land; the greater the number of communities, the higher the degree of horizontal
diversity. This concept is close to, but not exactly the same as 'even-aged management', although each
may influence the other. Application of even-aged management, for example, can be designed to accom
plish horizontal diversity objectives. See also 'Vertical Diversity'.
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HYSED • Acronym for computer model used as an analysis tool to display water yield and sediment
production figures.

HYSED Water Yield Sediment Model· Computer model used to evaluate the water yield and sediment
yield effects of proposed land management treatments. Developed by Lee Silvey and Dave Rosgen,
Region 2, U.S. Forest Service.

ICO's • Acronym for public issues, management concerns and resource use and development opportuni
ties.

IMPLAN • Acronym for the computer model used as an analysis to a display social effects of various
alternatives developed during the land management planning effort.

Indeterminate Stand • Self-perpetuating aspen stands that include all age classes, from new sucker
sprouts to decadent and old, dying trees. These stands have probably not been regenerated by fire for
at least several centuries and have developed the open canopy representative of adventitious sucker
growth, but stem densities are low. The resulting trees tend to be Iimby and crooked, and probably do not
reach a height or growth form representative of either clonal genetic potential or site capability. Indetermi
nate clones and stands will probably maintain themselves indefinitely, often being climax species on these
sites.

Indicator Species· Those species identified in the planning process that are used to monitor the effects
of planned management activities on viable populations of wildlife and fish species, including those
species that are socially or economically important.

Indirect Impacts. Impacts or effects which are caused by the action and are later in tune iffarther removed
in distance, but are still reasonably foreseeable. Indirect effects may include growth inducing effects and
other effects related to induced changes in the pattern of land use, population density or growth rate, and
related effects on air and water and other natural systems, including ecosystems.

Integrated Resource Management. A management strategy which, among other things, emphasizes no
resource element to the exclusion or violation of the minimum legal standards of others. A management
strategy which was developed considering the interrelationships of the different resource elements, i.e.
management for one resource was not developed without consideration of other resource elements.

Intensive Grazing Management. Management designed to maintain or increase the carrying capaCity on
an allotment. There are significant investments in range improvements and/or complex grazing manage
ment systems are employed. A deferred rotation grazing systems on sheep allotment with no range
improvements in considered intensive grazing management.

Intermediate Harvest· Any removal of trees from an even-aged stand between the time of its formation
and the regeneration cutting.

Intermittent Road· (Intermittent Use Road) A road developed and operated for periodic service and closed
for more than one year between periods of use.

Irretrievable • Applies to losses of production, harvest, or use of renewable natural resources. For
example, some or all of the timber production from an area is irretrievably lost while and area is used as
a winter sports site. If the use is changed, timber production can be resumed. The production lost is
irretrievable, but the action is not irreversible.
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Irreversible - Applies primarily to the use of non-renewable resources, such as minerals or cuttural (
resources, or to those factors which are renewable only over long time spans, such as soil productivity.
Irreversible also includes loss of future options.

KV Funds -In 1930, Congress passed the Knutson Vanderberg Act (KV Act) to authorize collection of funds
(KV Funds) for reforestation and timber stand improvement work on areas cut over by a timber sale.

Local Roads - Roads that connect terminal facilities with collector roads, arterial roads, or public highways.
May be developed for either long-term or short-term service.

Long Term Effects - A relative indicator as to the duration of an impact or change; the effects last longer
than the period of time which is considered reasonable for recovery. An effect is long term when it persists
through or beyond natural lifetime of an individual.

Long-term Sustained Yield Capacity (LTSYC) - The highest uniform wood yield from lands being man
aged for timber production that may be sustained, under a specified management intensity, consistent with
mUltiple-use objectives. (FSM 1900).

M - 1,000 Units.

Management Area· An area that has common direction throughout that differs from neighboring areas.
The entire Forest is divided into management areas. Each is described, and policies and prescriptions
relating to their use are listed.

Management Concern - An issue, problem, or a condition that constrains the range of management
practices identified by the Forest Service in the planning process. (

Management Direction • A statement of multiple-use and other goals and objectives, the associated
management prescriptions, and standards and guidelines for attaining them. (36 CFR 219.3)

Management Intensity - A management practice or combination of management practices and associated
costs designed to obtain different levels of goods and services. (36 CFR 219.3)

Management Opportunity - A statement of general actions, measures or treatments that address the
public issue or management concern in a favorable way.

Management Practice - A specific activity, measure, course of action, or treatment and associated costs
designed to obtain different levels of goods and services.

Management Prescription· Management practices and intensity selected and scheduled for application
on a specific area to attain multiple use and other goals and objectives. (36 CFR 219.3)

MBF • One thousand board feet of timber.

Migration Routes - Routes followed by an animal species during periods of annual movement usually
between summer and winter ranges.

Mitigate· To offset or lessen real or potential impacts of effects through the application of additional
controls or actions. Counter measures employed to reduce or eliminate undesirable or unwanted results.

MM - 1,000,000 Units.

MMBF • One million board feet of timber.
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C MMCF - One million cubic feet.

MRVO - One thousand recreation visitor days.

Multiple-Use - The management of all the various renewable surface resources of the National Forest
System so that they are utilized in the combination that will best meet the needs of the American people:
making the most judicious use of the land for some or all of these resources or related services over areas
large enough to provide sufficient latitude for periodic adjustments in the use to conform to changing needs
and conditions: that some lands will be used for less than all of the resources; and harmonious and
coordinated management of the various resources, each with the other, without impairment of the produc
tivity of the land, with consideration being given to the relative values of the various resources, and not
necessarily the combination of uses that will give the greatest dollar return or the greatest unit output. (36
CFR 219.3)

Multiple-Use Benefits - An Output20r Effect desired by one or more interested publics or local, state or
Federal governmental entities resulting from management of National Forest lands and resources. These
benefits may be achieved through harvesting timber, other non-timber harvesting methods of vegetation
treatment or through non-vegetation management projects.

c
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Net Public Benefits - An expression used to signify the overall long-term value to the nation of all outputs
and positive effects (benefits) less all associated inputs and negative effects (costs) whether they can be
quantitatively valued or not. Net public benefits are measured by both quantitative and qualitative criteria
rather than a single measure or index. The maximization of net public benefits to be derived from
management of units of the National Forest System is consistent with the principles of multiple-use and
sustained-yield. (36 CFR 219.3)

NIC - See Non-Interchangeable Component.

Noncommercial Species - Tree species of small size, poor form or inferior quality which normally do not
develop into trees suitable for industrial wood products.

Nondecllnlng Even-Flow - That quantity of timber that can be sold from each National Forest equal to or
less than a quantity that can be removed from such Forest annually and in perpetuity on a sustained-yield
basis.

Non-Interchangeable Component (NIC) - Timber resource planning terminology. A designation that can
be given to certain lands that are suitable for timber production. The ASO is made up of NIC's; NIC's relate
to acres and associated volume for a specific wood product where separate demand projections have
been identified. As an example, an ASO of 20 MMBF could be made up of 15 MMBF sawtimber and 5 MMBF
POL. The two cannot be interchanged throughout the decade; that is no more than 150 MMBF sawtimber
and 50 MMBF POL can be offered for sale in the decade. NICs are applicable only to existing mill capacities
and not for new industry, expansion of existing facilities or speculative forecasts. Separate NIC contribu
tions to the total ASO cannot be applied to other suitable lands.

As an example, if an existing mill indicated a trend of steadily increasing purchases, due to an
increase in demand for a specific wood product, the projectual change in demand over a 10 year
period could be identified as a separate NIC in the suitable timber base.

Nonpolnt Source Pollution - (Non-PoInt Pollution Source) - Pollution whose source is general ratherthan
specific in location. It is widely used in reference to agricultural and related pollutants. For example,
production of sediment from road systems where no point source can be identified. See also POINT
SOURCE POLLUTION.
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Nonstructural Range Improvement - A modification of existing vegetation to improve the grazing re- (
source. Examples are spraying or plowing sagebrush and seeding to grass.

Non-Waferwood Conifer Products Other Than Logs (POL) - Conifer and other hardwoods except aspen
sold as POL. Includes posts and poles, commercial firewood, mine props and pilings, and miscellaneous
products. Minimum utilization standards are five inches diameter at breast height (d.b.h.); four inches top
merchantable diameter; 6.5 foot length.

'OAC' Lands· See Opportunity/Available/Capable (OAC) Lands.

Opportunity/Available/Capable (OAC) Lands - Lands (acres and volume) identified in the planning
documents which are designated as unsuitable for timber production in the Forest Plan because they are
not needed to meet the identified anticipated timber demand. However, if and when there is an increase
in demand by industry, these acres and corresponding volume could be added to the sunable land base
and ASQ, respectively, through the plan amendment or revision process.

Opportunity Costs· The value of the benefrts foregone or given up due to the effect of choosing another
management atternative that either impacts existing outputs or shifts resources away from other activities
so that they are no longer produced and their benefits are lost.

Output, Market - A good, service, or on-site use that can be purchased at a price.

Output, Nonmarket - A good, service, or on-site use not normally exchanged in a market.

PAOT - See ·Persons-At-One-Time.'

Persons-At-One-Tlme (PAOT) - The number of people in an area or using a facility at one time. Generally
used as 'maximum PAOT' to indicate the capacity of an area or facility to support peak usage wnhin
established user-density standards and without degradation to biophysical resources.

Planning Horizon - the overall time period considered in the planning process that spans all activities
covered in the analysis or plan and all future conditions and effects of proposed actions that would
influence the planning decisions. The current planning horizon covers the years 1980 to 2030.

Planning Period - One decade. The time interval within the planning horizon that is used to show
incremental changes in yields, costs, effects, and benefits.

Planning Question - A major policy question of long-range significance, derived from the public issues
and management concerns, to be decided when selecting among Forest Plan alternatives.

Point Source Pollution - Pollution whose source is specific rather than general in location. For example,
particulate matter emanating from a specific smoke staCk, or sediment entering a stream from a specific
bridge construction sne.

POL - Acronym for products other than logs.

Potential Yield - The level of timber harvest achievable by intensive management on every available acre.

Predominately Aspen - Classification for aspen stands which exhibit neither signs of conifer invasion nor
signs of self-regeneration. Existing knowledge is inadequate to predict with certainty the type and timing
of future successional stages.
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Prescribed Fire - Fire burning under condnions specified in an approved plan to dispose of fuels, control
unwanted vegetation, stimulate growth of desired vegetation, change successional stages, etc., to meet
range, wildlife, recreation, wilderness, watershed, or timber management objectives.

Present Net Benefit (PNB) - Present (current) value of all benefits discounted to the present.

Present Net Value (PNV) - The difference between the discounted value (benefits) of all outputs to which
monetary values or established market prices are assigned and the total discounted costs of managing
the planning area. (36 CFR 219.3)

Price Quantity Relationship - A schedule of prices that would prevail in a market for various quantities
of the output exchanged.

Program Budget - A plan that allocates annual funds, work force ceilings and targets among agency
management unns.

Project - An organized effort to achieve an objective identified by location, activmes, outputs, effects, and
time period and responsibilities for execution.

Record of Decision - A document prepared as a public Record of Decision in cases requiring an
environmental impact statement.

Recreation Opportunity Spectrum (ROS) - Land delineations that identify a variety of recreation experi·
ence opportunities categorized into six classes on a continuum from primitive to urban. Each class is
defined in terms of the degree to which it satisfies certain recreation experience needs, based on the extent
to which the natural environment has been madified, the type of facilities prOVided, the degree of outdoor
skills needed to enjoy the area, and the relative density of recreation use. The six classes are:

1. Primitive -- Area is characterized by @n essentially unmodified natural environment of fairly large
size. Interaction between users is very low and evidence of other users is minimal. The area is
managed to be essentially free from evidence of human-induced restrictions and controls.
Motorized use wnhin the area is not permnted. A subclass of the primitive ROS class, used in
wilderness presumptions is pristine. (Pristine •• Area is characterized by essentially pristine
biophysical conditions and high degree of remoteness for both wildlife and humans with no
perceptible evidence of past human use. Interaction between users is very low. All resource
management activities are integrated so that natural biological processes are not adversely or
artificially changed over time by human use.)

2. Semi-primitive Non·motorlzed .- Area is characterized by a predominantly natural or natural
appearing environment of moderate to large size. Interaction between users is low, but there is
often evidence of other users. The area is managed in such a way that minimum onsite controls
and restrictions may be present but would be subtle. Motorized recreation use is not permitted,
but local roads used for other resource management activities may be present on a limited basis.
Use of such roads is restricted to minimize impact on recreational experience opportunities.

3. Semi-primitive Motorized -- Area is characterized by a predominantly natural or natural
appearing environment of moderate to large size. Concentration of users is low, but there is often
evidence of other users. The area is managed in such a way that minimum onsite controls and
restrictions may be present but would be subtle. Motorized recreation use of local primitive or
collector roads with predominately natural surfaces and trails suitable for motorbikes is permitted.
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4. Roaded Natural·· Area is characterized by predominantly natural-appearing environments with (.
moderate evidence of the sights and sounds of man. Such evidence usually harmonizes with the
natural environment. Interaction between users may be moderate to high, with evidence of other
users prevalent. Resource modification and utilization practices are evident but harmonize with
the natural environment. Conventional motorized use is allowed and incorporated into construc-
tion standards and design of facilities.

5. Rural·· Area is characterized by a natural environment that has been substantially modified by
development of structures, vegetative manipulation, or pastoral agricultural development. Re
source modification and utilization practices may be used to enhance specific recreation activities
and to maintain vegetative cover and soil. Sights and sounds of humans are readily evident, and
the interaction between users is often moderate to high. A considerable number of facilities are
designed for use by a large number of people. Facilities are often provided for special activities.
Moderate user densities are present away from developed sites. Facilities for intensified motor
ized use and parking are available.

6. Urban·· Area is characterized by a substantially urbanized environment, although the back
ground may have natural-appearing elements. Renewable resource modification and utilization
practices are often used to enhance specific recreation activities. Vegetative cover is often exotic
and manicured. Sights and sounds of humans are predominant onsite. Large numbers of users
can be expected both onsite and in nearby areas. Facilities for highly intensified motor use and
parking are available with forms of mass transit often available to carry people throughout the site.

Recreation Visitor Day (RVD) • Twelve visitor hours, which may be aggregated continuously, intermit
tently, or simultaneously by one or more persons.

Road Density· The measure of the degree to which the length of road miles occupies a given land area,
i.e., 1 mi/sq. mi. is one mile of road within a given square mile.

Rotation· The planned number of years between the formation of a generation of trees and its final cutting
at a specified stage of maturity.

Roundwood • Logs, bolts, and other round sections cut from trees.

Selection Harvest Cut· A system which removes trees individually in a scattered pattern from a large area
each year. (1) Individual tree selection cutting involves the removal of selected trees of all size classes on
an overstory canopy after each cut. (2) Group selection cutting involves the removal of selected trees of
all size classes in groups of a fraction of an acre up to 23 acres. Regeneration occurs in the groups under
conditions similar to those found in small clearcuts.

Self·Regeneratlng Aspen· Classification for aspen stands which exhibit the following characteristics:

1. Two or more distinct age classes.
2. Understory (generally seedling/sapling but may be poles up to 6.0' DBH) greater than 1,000

stems per acre.
[Gullion letter of 9/30/78 to Region 2 Director of Range and Wildlife and personal communication
with Wayne Sheppard and Glen Crounch (June, 1983)]

c

Shelterwood Cutting. The removal of a stand in a series of two or more cuts over a period of not more
than 20 years. Regeneration of the new stand occurs under the cover of a partial forest canopy. A final
harvest cut removes the shelterwood and permits the new stand to develop in the open as an even-aged l
stand. - _
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Short Term Effects· A relative indicator as to the duration of an impact or change; the effect is repairable
within a reasonable period of time following the action. See LONG TERM EFFECTS.

Stagnated Lodgepole Pine • Classnication for a Lodgepole Pine stand which exhibits the following
characteristics:

1. Stand age greater than 60 years.
2. Greater than 2000 stems per acre.

'Density Management Diagram for Lodgepole Pine' by McCarter and Long, 1983.

Structural Diversity· Variety in a forest stand that results from layering or tiering of the canopy; and
increase in layering leads to an increase in structural diversity.

Suitable Forest Land· Land to be managed for timber production on a regulated basis.

Suitable Range • Range which is accessible to livestock or wildlne, and which can be grazed on a
sustained yield basis without damage to other resources.

Sustained Yield· The achievement and maintenance in perpetuity of a high level annual or regular periodic
output of the various renewable resources of the National Forest without impairment of the productivity of
the land.

Tentatively Suitable Forest Land· Forest land that is producing or is capable of producing crops of
industrial wood and: (a) has not been withdrawn by Congress, the Secretary, or the Chief; (b) existing
technology and knowledge is available to ensure timber production without irreversible damage to soils
productivity, or watershed conditions; (c) existing technology and knowledge, as reflected in current
research and experience, provides reasonable assurance that it is possible to restock adequately within
5 years after final harvest; and (d) adequate information is available to project responses to timber
management activities.

Timber Suitability Classification • National Forest System land is evaluated under each of the land
management alternatives to determine its suitability for timber management. The following descriptions
pertain to each of the suitability classifications;

Nonforest Land· Land which has never supported forests and lands formerly forested where timber
management is precluded by development for other uses (for example, administrative sites, roads
and pipeline or powerline corridors).

Forest Land· Lands capable of supporting trees whose canopies can cover 16 percent or more of
the land surface, or lands formerly having had such tree cover and not currently developed for
nonforest use.

Available Forest Land· Productive forest land that is not reserved or deferred from timber manage
ment (also referred to as commercial forest land).

Unavailable Forest Land • Lands classed as either productive reserved or productive deferred.
Unavailable lands have been legislatively or administratively withdrawn from timber production
(wilderness, wilderness study areas).

Tentatively Suitable Forest Land· Available forest lands which can be harvested without significant
degradation of inherent productivity and on-site resources (for example, wildlife habitat, water quality
and soil stability).
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Suitable Forest Land - Suitable forest lands which will receive scheduled silvicultural treatments (-
during the Plan period.

Nonsulted Forest Land - Available forest lands where silvicu~ural treatment is not a goal of manage
ment and harvest volumes (if any) are unscheduled (administrative and developed recreation sites,
for example).

Transitory Range - Relatively short-term grazing areas produced by timber harvest or other activity that
temporarily increases forage production.

Two-Step Shelterwood • An even-age silvicu~ure system in which the old stand is removed in two or more
successive cuttings.

Uneven-aged Management - The application of a combination of actions needed to simultaneously
maintain continuous high-forest cover, recurring regeneration of desirable species, and the orderly growth
and development of trees through a range of diameter or age classes to provide a sustained yield of forest
products. Cutting is usually regulated by specifying the number or proportion of trees of particular sizes
to retain within each area, thereby maintaining a planned distribution of size classes. Cutting methods that
develop and maintain uneven-aged stands are single-tree selection and group selection. (36 CFR 219.3)

Unsuitable Forest Land (Not Suited) - Forest land not managed for timber production because: (a)
Congress, the Secretary, orthe Chief has withdrawn it; (b) it is not producing or capable of producing crops
of industrial wood; (c) technology is not available to prevent irreversible damage to soils productivity, or
watershed conditions; (d) there is no reasonable assurance based on existing technology and knowledge,
that it is possible to restock lands within 5 years after final harvest, as reflected in current research and
experience; (e) there is, at present, a lack of adequate information about responses to timber management C
activities; or (I) timber management is inconsistent with or not cost efficient in meeting the management __
~equirements and multiple-use objectives specified in the Forest Plan.

Vegetation Treatment - A management technique in administering the mu~iple-use resources of the
National Forest to attain the overall goal of a healthy, vigorous forest.

A ground-disturbing activity to adjust existing plant communities to best meet the needs of vegetation
and goals and objectives of the Forest.

Vegetation treatment is accomplished without impairment of land productivity and is guided by the
Management Requirements of the Plan.

Vegetation treatment can be directed towards the following:

1. Providing additional recreation
2. Providing downhill ski areas;
3. Providing public service through utility corridors and electronic sites;
4. Increase opportunities for significant cultural resource discovery;
5. Improving visual quality;
6. Increasing big game winter range;
7. Improving range conditions;
8. Providing wood fiber;
9. Increasing tree growth and vigor;
10. Increasing water yield without impairing water quality;
11. Increasing the forest's resistance to insect and disease infestations;
12. Reducing unwanted fuel accumulations;
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13. Returning revenue to the U.S. Treasury;
14. Maintaining industries dependent on National Forest System land management;
15. Increasing non-game wildlife habitat diversity by increasing edge.

Through commercial and noncommercial treatment activities, the above goals are achieved. Vegeta
tion treatment activities include, but are not limited to the following:

1. prescribed burning;
2. roller chopping;
3. rotobeating;
4. rootplowing;
5. commercial timber harvest;
6. noncommercial timber treatment;
7. dozer scarification;
8. dozer piling and burning;
9. dozer scattering;
10. opening an area to firewood cutters;
11. herbicide applications;
12. biological applications (genetic stock seeding and planting, fertilizing, and thinning).

Vertical Diversity - The diversity in a stand that results from the complexity of the above ground structure
of the vegetation; the more tiers of vegetation or the more diverse the species makeup, or both, the higher
the degree of vertical diversity. This concept is close to but not exactly the same as 'uneven-aged
management', although each may influence the other. See also 'Horizontal Diversity',

Visual Absorption Capability (VAC) -The ability olthe landscape to absorb management activities without
alternation of the characteristic landscape. Rated as high, moderate, and low.

Visual Resource - The composite of basic terrain, geologic features, water features, vegetative patterns
and land use effects that typify a land untt and influence the visual appeal of the unit. For planning and
management purposes the visual resource is classified into characteristic landscapes and visual variety
classes.

Characteristic Landscape - Ecological land units that have common distinguishing visual character
istics of landform, vegetation patterns and soils and waterform characteristics. These landscape
character types serve as a frame of reference in classifying the physical features of an area into variety
classes.

Visual Variety Classes - There are three variety classes which identify the degree of visual variety
in the natural characteristic landscape:

Class A - Distinctive -
Refers to those areas where features of landform, vegetation and waterform are of unusual
or outstanding visual quality. They are usually not common in the character subtype.

Class B - Common -
Refers to those areas where features contain variety in form, line color and texture or
combinations thereof, but which tend to be common throughout the subtype and are not
outstanding in visual quality.

Class C - Minimal -
Refers to those areas whose features have little change in form, line, color or texture. Includes
all areas not found in Classes A and B.
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Visual Quality Objective (VQO) • Categories of acceptable landscape alteration measured in degrees of C-
deviation from the natural-appearing landscape.

1. Preservation·· Ecological change only here.
2. Retention·· Human activities should not be evident to the casual Forest visitor.
3. Partial Retention •• Human activity may be evident, but must remain subordinate to the charac

teristic landscape.
4. Modification •• Human activity may dominate the characteristic landscape, but must, at the same

time, follow naturally established form, line, color, and texture. It should appear as a natural
occurrence when viewed in foreground or middleground.

5. Maximum Modification •• Human activity may dominate the characteristic landscape but should
appear as a natural occurrence when viewed as background.

Waferwood (POL) • Aspen posts and poles, commercial firewood, mine props and pilings, and miscella
neous products including waferwood manufactured by Louisiana Pacific Corporation. Minimum utilization
standards are five inches diameter at breast height (d.b.h.); four inches top merchantable diameter; 6.5
foot length.

Wildlife Habitat· The sum total of environmental condttions of a specific place occupied by a wildlife
species or a population of such species.

Wildlife Structure· A stte specific improvement of a wildlife or fish habitat, i.e., spring development or
dugout to provide water, brushpile for cover, nestbox for birds, or rock and log placement in a stream for
fish cover and pool creation.

Winter Range· Habitat used by wildlife species for food and shelter during the winter months.
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C APPENDIX E
Habhat Unh Capacity Change (Effects of 10 Year TImber Sale Schedule)

- Pre Treat_ent Treat.eDt -- - Poat Treat_eDt I
-- Concl1tion - TOTAL OSH Other -- Cond.ition - I Current

Habitat Porested : Porestl Acres Harvest Harvest I Porested %PoreatlOiveraity
Unit Acre. Acre. Cover Treated Acres Acres Acres Cover I Rating Change
- Ani_.s ----------------------------------------------------------------------------------------
029A2 7.300 5.805 79.5% 12 12 0 5.793 79.4% H He
033A'3 20.074 12.609 62.8% 52 52 0 12.557 62.6% H He
03380 18.328 10.585 57.8% 195 99 96 10.486 57.2% H He
033eo 8.553 5. 897 68.9% 245 245 0 5.652 66.1% H He
033DO 23.144 15.914 68.8% 1.192 158 1.034 15.756 68.1% H He
°35eo 10.571 8,802 83.3% 960 246 714 8.556 80·9% • He
03502 12.377 8.931 72.2% 368 0 368 8.931 72.2% H He
°35Hl 4.980 3.552 71.3% 504 10 494 3.542 71.1% • He
035H2 6.593 4.928 74.7% 552 0 552 4.928 74.7% • He
- Dolores ---------------------------------------------------------------------------------------
043eo 15.261 11.352 74.4% 960 0 960 11.352 74.4% H He
043DO 5.961 4.308 72.3% 360 0 360 4.308 72.3% • He
043RO 11.723 6.758 57.6% 561 0 561 6.758 57·6% • He
043PO 10.545 7.094 67.3% 1.573 300 1.273 6.794 64.4% • He
047AO 7.933 7.734 97.5% 220 220 0 7.514 94.7% H He
04781 9.357 8.143 87.0% 820 260 560 7.883 84.2% H He
04782 6.820 5.680 83.3% 1.107 540 567 5.140 75.4% H +

C .47eo 11.395 8.928 78.4% 1.590 220 1.370 8.708 76.4% • He
04701 2.963 1.638 55·3% 210 30 180 1.608 54.3% • He
047R1 1.848 1.326 71.8% 180 0 180 1.326 71.8% H He
047Pl 15.473 14.263 92.2% 920 200 720 14.063 90.9% H He
047P2 4.857 3.609 74.3% 120 0 120 3.609 74.3% H He
04701 12.621 10.010 79.3% 425 0 425 10.010 79.3% H He
049Al 4.477 4.244 94.8% 180 180 0 4.064 90.8% H +
049A2 20.311 17.959 88.4% 840 540 300 17.419 85.8% H He
04982 6.672 4.506 67.5% 300 300 0 4.206 63.0% • +
04geo 13.955 9.515 68.2% 400 400 0 9.115 65.3% H He
049DO 23.06D 16.339 70.9% 493 D 493 16.339 70.9% H He
049RO 12.553 11.511 91.7% 2.130 D 2.130 11.511 91.7% • He
049PO 18.475 11.609 62.8% 640 0 640 11.609 62.8% H He
05181 2.634 2.177 82.6% 180 0 180 2.177 82.6% • He
05182 12.102 5.937 49.1% 720 0 720 5.937 49·1% • He
°51el 10.735 9.661 90.0% 840 0 840 9.661 90.0% H He
°51C2 10.046 7.469 74.3% 180 0 180 7.469 74.3% H He
05100 23.809 20.336 85.4% 980 0 980 20.336 85.4% • He
°53eo 9.528 7.779 81.6% 2.000 0 2,000 7.779 81.6% H He
- Kancoa ----------------------------------------------------- ----------------------------------
°37AO 14.741 12.335 83.7% 670 70 600 12.265 83.2% H He
03980 10.098 7.375 73.0% 80 80 0 7.295 72.2% H He
0.11180 8.491 6.950 81.9% 322 322 0 6.628 78.1% H +
o41eo 14.586 10.947 75·1% 676 223 453 10.724 73.5% H He
O.lllDO 7.208 6.524 90.5% 414 307 107 6.217 86.3% H +
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APPENDIX E CHabitat Unit Capacity Change (Effects of 10 Year Timber Sale Schedule)

- Pre Treataent I Treataent -- - Poat Treat_ent I
-- Condition - I TOTAL OS. Other -- CODclitioD. - I Current

Habitat Porested. S Foreatl Acre. Harvest Harvea,tl Porested S PoreatlDlver81ty
Unit Acres Acre. Cover I Treated Acres Acres Acres Cover I Rating Change
- Mancoa (CONTINUED) ----------------------------------------------------------------------------
O,hEO 6.514 I 4.862 74.6% I 250 250 0 I 4.612 70.8% I H •
04580 18.456 I 14.503 78.6% I 1.344 0 1.344 I 14.503 78.6% I H lIC
045CO 17.170 I 15.695 91.4% I 174 25 149 I 15.670 91.3% I • BC
04500 16,381 I 13.739 83.9% I 1.452 428 1.020\ I 13.311 81.3% I H BC
047E2 10,633 I 6.865 64.6% I 748 7 741 I 6.858 64·5% I H BC
- Pagoa. --------------------____________________________________________________________________

03300 9.225 6.923 75.0% 94 94 0 6.829 74.0% H lIC
005CO 11.925 10.390 87.1% 695 695 0 9.695 81.3% • •
005DO 19.212 13.111 68.2% 400 0 400 13.111 68.2% • BC
005HO 6,007 4.922 81.9% 82 42 40 4.880 81.2% • BC
00510 14.786 11.306 76.5% 738 378 360 10.928 73.9% • lIC
007D1 15.466 9.554 61.8% 226 42 184 9.512 61.5% H BC
00702 11.517 8.234 71.5% 305 64 241 8.170 70·9% H lIC
allAI 1.659 1,616 97.4% 883 0 883 1,616 97·4% • lIC
011A2 23.788 19,112 80.3% 3.248 811 2.437 18.301 76·9% • •
OIIC! 2.728 1.583 58.0% 196 2 194 1.581 58.0% H BC
01111 9.329 7.640 81.9% 475 179 296 7.461 80.0% H BC

C011C2 14.421 11.324 78.5% 2.059 1.420 639 9.904 68.7% H •
01112 4.006 3.631 90.6% 442 331 111 3.300 82.4% H •
013A3 936 836 89.3% 236 236 0 600 64.1% H

013P3 6.370 4.738 74.4% 2.478 0 2.478 4.738 74.4% • BC
013H2 4.290 3.487 81.3% 348 0 348 3.487 81.3% L ftC
013Jl 4.822 4.766 98.8% 136 0 136 4.766 98.8% • BC
01332 13.480 11.923 88.4% 333 85 248 11.838 87.8% • BC
0131<2 5.083 4.943 97.2% 733 569 164 4.374 86.1% L •
013LO 22.625 10.137 44.8% 2.850 1.814 1.036 8.323 36.8% •
015D1 25.760 11.795 45.8% 1. 263 813 450 10.982 42.6% L
015D2 824 810 98.3% 195 10 185 800 97.1% L BC
- Pine --------- --------------------------------------------------------------------------------
01380 7.371 6.619 89.8% 364 41 323 6.578 89.2% H BC
013EO 13.617 12.797 94.0% 1.177 298 879 12.499 91.8% • BC
013CO 15.251 14.070 92.3% 4.007 0 4.007 14.070 92·3% H lIC
013Gl 11.988 11.517 96.1% 2.768 0 2.768 11.517 96.1% • lIC
013U 4.181 4.036 96·5% 660 10 650 4.026 96.3% L lIC
015.1.0 6.856 6,837 99.7% 379 0 379 6,837 99·7% • lIC
01581 ,10.669 10.179 95.4% 379 0 379 10.179 95·4% • lIC
017EO 4.051 3.710 91.6% 151 0 151 3.710 91.6% • lIC
017Pl 641 599 93.4% 58 0 58 599 93·4% H lIC
017P2 4.788 4.473 93·4% 275 80 195 4.393 91.8% H lIC
017G2 5.397 5.002 92.7% 175 12 163 4.990 92·5% • BC
01903 4.656 4.454 95.7% 1.366 0 1.366 4.454 95.7% L lIC
021.1.1 16.668 11.874 71.2% 416 0 416 11.874 71.2% H BC
02381 16.443 12.577 76·5% 533 0 533 12.577 76.5% H lIC l
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C~i APPENDIX F
RARE II

Table of Contents

RARE II Number and Area Current Acres(*) Page # Map Figure

Contents Forest Map All RARE II areas F-2 Figure F-1
235 Lizard Head 4,940 F-3 - F-5 Figure F-2
240 San Miguel 60,240 F-6 - F-9 Figure F-3
284 South San Juan 83,367 F-10- F-13 Figure F-4
285 Treasure Mtn. 21,910 F-14- F-16 Figure F-5
286 Turkey Creek 23,260 F-17- F-20 Figure F-6
287 Martinez Creek 6,420 F-21- F-24 Figure F-7
288 Davis Mtn. 1,320 F-25- F-27 Figure F-8
289 Monk Rock 2,260 F-28- F-30 Figure F-9
290 Poison Park 9,060 F-31- F-33 Figure F-10
291 Graham Park 12,090 F-34- F-37 Figure F-11
292 Piedra 71,400 F-38- F-42 Figure F-12
293 Runlett Park 6,610 F-43- F-45 Figure F-13
294 Florida River 35,180 F-46- F-49 Figure F-14

C 295 HD Mountain 20,010 F-50- F-53 Figure F-15
296 Tenmile Creek 97 F-54- F-55 Figure F-16
297 Whitehead Peak 0 F-56- F-57 Figure F-17
298 Cunningham Creek 0 F-58- F-59 Figure F-18
302 . East Animas 13,840 F-60- F-62 Figure F-19
303 West Needle 8,750 F-63- F-66 Figure F-20
304 Blackhawk Mountain 17,750 F-67- F-69 Figure F-21
305 Storm Peak 52,270 F-70- F-73 Figure F-22
306 Hermosa 146,105 F-74- F-77 Figure F-23
307 Sheep Mountain 4,150 F-78- F-80 Figure F-24
315 Ryman 9,030 F-81- F-83 Figure F-25

(*) - Wilderness Acres and Wilderness Study Area (WSA) acres have been deducted
from the original RARE II acreages (Colorado Wilderness Act of 1980).

The forest map on the following page (Figure F-1 ) shows the relative positions of the RARE
II areas to each other. Additional map detail is available on the individual RARE II maps
following each of the narratives.
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LIZARD HEAD 2235

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

This RARE II area was situated between the former Mount Wilson Primitive Area and Colorado Highway
#145 near Lizard Head Pass on the Dolores District in Dolores County. The current roadless area consists
of approximately five thousand acres immediately south of the present wilderness boundary and north of
Colorado State Highway #145.

The area is accessible via Colorado State Highway #145, the Black Mesa Road, #611, and the West
Dolores Road, #535. Access to the area from the nearby roads are the Ground Hog Stock Driveway and
the Navajo Lake Trail #635.

RARE II allocated approximately 12,500 acres of this 17,440 acre roadless area to wilderness and about
5,000 acres to non-wilderness use. The Colorado Wilderness Act of 1980 created the Lizard Head
Wilderness. The roadless lands not added to the wilderness system were allocated to recreation and
wildlife management emphasis (2A, 2B, and 4B).

Physiography of the area is characterized by the toe slopes extending southward from the Mt. Wilson
massif. The toe slope is only moderately dissected by Slate Creek, Coke Oven Creek and the West Dolores
River, tributaries to the Dolores River. The elevation range is 9,400 feet on the West Dolores River to nearly
11,200 feet near Lizard Head Creek. The geology is of igneous origin resulting when the Wilson Mountains
were thrust up through sedimentary formations. The soils are the result of the disintegration of the Mancos
shale, Dakota sandstone, and McElmo sedimentaries and vary from clay to sandy loam. Most of the soils
are shallow and easily eroded.

Spruce-fir is the only significant overstory vegetative type. Riparian habitat and open grassy meadows are
the other predominate site types. There are isolated patches of aspen in the West Dolores Drainage.

Wildlife species that may inhabit the area are those that are common and typically found in the Southern
Rocky Mountains. Diversity in wildlife habitat is not high because the roadless area is a narrow band without
much change in elevation. Coke Oven Creek and Slate Creek have marginal fishery value and wiil probably
not be locations for future fisheries habitat projects. Little Fish Creek and Meadow Creek are marginal
because of their steep gradients and low flows.

There are no known threatened and endangered (T&E) species inhabiting the area.

The few cultural resource surveys conducted in the area have identified isolated lithic artifacts and lithic
scatters. There is a moderate to high likelihood of cultural resources occurring in meadows and along
drainages. In densely forested areas and on steep slopes the probability of finds is low. There are no known
areas of interest that any'tribes may have under the American Indian Religious Freedom Act.

The area has several trails crossing from the highway over to the wilderness. Most recreation use is hunting
or casual hiking from the highway. The area provides a scenic foreground view for motorists traveling along
Colorado Highway #145, which has recently been established as a portion of the San Juan Skyway a
designated scenic byway.
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II. WILDERNESS/ROADLESS POTENTIAL

The 5000 acre ponion of the area that was not included in the Lizard Head Wilderness received a relatively
low wilderness attribute rating because of its location along the highway and West Dolores road. The
amount of mineralization also detracts from the suitability for wilderness.

Opponunity for solitude is quite low because of the highway traffic and noise.

The roadless area can not be linked to other roadless areas. It is adjacent to the Lizard Head wilderness
and could be considered for addition to that wilderness.

III. CURRENT DEVELOPMENT AND USES

The unroaded character of the area has not been impacted by any management activities in' recent years.

National Forest System lands to the south and west are managed for a wide variety of recreational and
commodity uses. The adjacent area on the nonh side is in the Lizard Head Wilderness and managed
according to the dictates of the 1980 Wilderness Act.

IV. POTENTIAL DEVELOPMENT AND USES

Alternatives H1 through H6 contain no planned recreation, wildlife or timber harvest projects in this area
that would change the roadless character.

Information from the Depanment of Energy indicates that approximately half the area is very imponant for
nuclear minerals. The balance of the area has moderate potential. Mineral studies for the adjacent indicate
that the roadless area may contain hard rock minerals and potential for geothermal, oil and gas.

Of the original 17,440 acres in the roadless area, 12,500 have been added to the Lizard Head Wi!derne~s,

and 4,940 have been managed without modification. At the conclusion of the planning period approxi'
mately 4,940 of the released acres (7.7 square miles) will remain unroaded. However, the area could be
roaded from unplanned mineral activity and oil, gas or coal leasing.

The following map (Figure F-2) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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SAN MIGUEL 2240

I. RARE II IDENTIFICATION. RECOMMENDATION, AND DESCRIPTION

This area is 60,240 acres located in seven townships in San Juan County west of Silverton. Its irregular
boundary defines a large area that borders Bureau of Land Management lands west of Silverton and
National Forest System lands along the rugged divide between the San Juan National Forest and the
Uncompahgre National Forest. The western and southern parts of the boundary include lands along the
upper Dolores River, Greysill Mountain, Engineer Mountain and Sultan Mountain.

Points along the following roads are within one quarter mile olthe roadless area: Colorado Highways #145
and #550, Barlow Creek Road #578, Cascade Divide #579, Relay Creek #580, South Mineral #585, Ophir
Pass four-wheel drive #679, Cascade Creek Road #785, and Clear Lake four-wheel drive #815. The area
is accessible and served by the following Forest trails; Ice Lake Trail #505, Rico-8i1verton Trail #507,
Engineer Mountain Trail #508, Cascade Trail #510, East Fork Trail #638, Engine Creek Trail #657, Coal
Creek Trail #677, and West Lime Trail #679. Parts of several of the trails are now included as a portion
of the Colorado Trail.

RARE II allocated this area to non-wilderness because of historic resource and recreation uses and low
public support for wilderness designation. Subsequent land use designations by the Forest Land and
Resource Management Plan are: 81 percent of the area to semi-primitive non-motorized recreation (3A),
thirteen percent to management prescription 9B which emphasizes increased water yield through vegeta
tion manipulation, and less than 3 percent each for management prescriptions 2A (semi-primitive motor
ized recreation), 2B (roaded recreation in a rural setting) , and 6B (sawtimber production).

Physiography of the area is characterized by a variety of geological processes that formed the high
mountain peaks and broad expanses of open rolling alpine tundra areas. The many streams that dissect
the area have carved deep U-shaped valleys and exposed numerous vertical cliffs. Elevations range from
8,800 feet near Rico Colorado to 13,752 feet at the summit of San Miguel Peak. There are numerous peaks
over 12,000 feet and three peaks over 13,000 feet. The area has a great variety of exposed surface geology
and numerous soil types that are shallow and deep; eroding or stable.

Vegetation types vary with aspect and elevation. The forested areas are predominately spruce and fir in
the elevations near tree line and the mixed conifer type in the lower valleys with YJhite fir, Douglas fir and
aspen. Above tree line the alpine shrubs and forbs dominate. They are punctuated with rock points,
mountain peaks and rock cliffs.

Wildlife species found in the area, both above and below tree line, are those commonly found in the
Southern Rocky Mountains. The wide variety of vegetation types create an equally varied habitat with a
variety of animal species. Upper Dolores, Cascade Creek, Coal Creek, and Deer Creek all contain fish. Most
olthe tributaries to South Mineral Creek are too steep for fisheries. There have been no known T&E species
reported in the area.

Cultural resource inventories in the area have identified a number of artifact sites. Most prehistoric sites
are lithic scatters and the historic sites are Ute Scarred Trees, historic mining features, and segments of
the Rio Grande Southern Railroad. Many of these cultural resource properties may be eligible for the
National Register of Historic Places. There are no ·known areas of interest that any tribes may have under
the American Indian Religious Freedom Act.
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Because of its large size and spectacular scenery the area provides a wide variety of dispersed recreation.
Recreational activities include everything from hiking and backpacking in isolated areas of great mental
solnude to motor biking along trails.

II. WILDERNESS/ROADLESS POTENTIAL

The wilderness attributes rating of RARE II for this area was 20 which placed it in the upper one half for
the Rocky Mountain Region. The fairly high rating is attributed to the wilderness character of the high alpine
areas in the north and east part.

There is good opportunity for solitude except in those portions of the roadless area that are in close
proximity to roads.

This roadless area has no logical linking with other roadless areas or existing classified wilderness.

III. CURRENT DEVELOPMENT AND USES

Approximately 1,900 acres of roaded area was included within the 1979 RARE II boundary.

Multiple uses of the National Forest System lands surrounding the area include a wide variety of recreation
al uses from primitive activities to downhill and helicopter skiing. Timber harvest, wildlife habnat manage
ment and domestic livestock grazing are emphasized in different management units outside of the roadless
area boundaries.

IV. POTENTIAL DEVELOPMENT AND USES

The Colorado Geological Survey indicates that the greatest mineral potential for the southern portion of
the area is coal leasing. Overall the area is highly mineralized and could experience a resurgence of hard
rock mining activny.

There is two timber sales, Tin Can and East Flat Top, proposed for this area by Atternatives H1 and H6.
There are no other Forest Service recreation developments or wildlife habnat improvement projects
planned wnhin this area through 1997. The area immediately north of Purgatory Ski Area has been
inventoried as an expansion area for the ski area.

At the conclusion of this planning period approximately 58,320 acres (91 square miles) will remain
unroaded character. The area could be roaded from unplanned impacts resuning from mineral activny and
oil, gas, and coal leasing. Unplanned impacts to the area could also resun from access roads and utilny
corridors if the private lands within the area were to be developed.

The following map (Figure F-3) shows the general configuration of this unroaded area.
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SOUTH SAN JUAN 2284

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

This large roadless area, 123,320 acres, covers essentially all olthe eastern side ofthe Pagosa Districtfrom
the Elwood and East Fork drainages southward to the Navajo River. The major part is located in Archuleta
County with smaller portions in Mineral, Rio Grande and Conejos counties. The area borders the Continen
tal Divide and Rio Grande National Forest on the north and east, the large Banded Peaks Ranch on the
south and mixed National Forest System lands and private lands on the west.

The area is one quarter mile or closer to thirteen Forest Development roads and Colorado State Highway
#160. Big Branch Road (#664) extends into the interior of the roadless area approximately one and one
half miles. The area is accessible and served by a large Forest trail system. Nearly every drainage has a
trail leading from a road into the area and then connecting with other trails in the area. The large number
of trails is the result of historic livestock use in the area.

RARE 11 recommended 44,890 acres of this 123,320 acre area as su~ed for wilderness. Nonwilderness was
recommended for the remaining 78,430 acres. The Colorado Wilderness Act of 1980 added 39,843 acres
of the roadless area to the South San Juan Wilderness. An additional 32,800 acres were designated as
the San Juan Wilderness Expansion Study Area. This study area is actually composed of two .separate
areas, one adjoining the north (Montezuma Peak) and one adjoining the south west side of the wilderness
(V-Rock). Subsequent study for wilderness expansion area concluded that both of the areas were not
suited for wilderness. The V-Rock area was allocated to semi primitive non-motorized recreation (3A),
wildlife (4B) , grazing livestock (6B), and timber management (7C and 7E). The major allocation of the
Montezuma Area was to semi-primitive non-motorized recreation (3A), the proposed East Fork Ski Area
(1 B) and nominal amounts of 2A, 5B, 6B, and timber management(7C and 7E). The East Fork Ski Area was
approved for ski area development and a special land use permit issued in 1988..

Physiography of the area varies from open rolling terrain to the spectacular vertical cliffs and peaks of the
rugged mountains along the Continental Divide. The elevation ranges from 7,600 feet on the Blanco River
to 13,300 feet at Summit Peak. The area's water courses include numerous streams and rivers all of which
are tributaries of the San Juan or Navajo Rivers. The highly dissected valleys contain a large variety of
surface geology and soil types.

The wide range of elevation, slope, aspect, and soil types have resulted in an extremely complex mixture
of vegetation communities. However, the southern portion of the roadless area contains one of Colorado's
largest and oldest stands of aspen trees, making it an outstanding fall color viewing area on the San Juan
National Forest. Pine and oak are the dominant vegetation types at the lower elevations. As elevation
increases, a transition to mixed conifer occurs and then on to a fir-aspen complex. Douglas fir is found on
the northern aspects throughout the mixed conifer type. The higher elevations near the tree line have
spruce-fir forests with the alpine tundra above. Interspersed throughout the forested areas are open
grassland parks and occasional wet meadows.

This area contains numerous wildlife species native to the Southern Rocky Mountains. Some of the unique
and interesting species are the white-tailed ptarmigan and bighorn sheep. Economic game animals such
as deer, elk and bear are abundant. The wide variety of understory vegetation in the mixed conifer forest
type coupled with the many different combinations of overstory tree species resu~s in high quality habitat
for many animal species. Likely habitat for Mexican spotted owl is present, but no owls have been located.

There are no T&E species known to inhabit this area. However, there is identified habitat for two federal
T&E species; the Peregrine falcon and grizzly bear. The grizzly bear habitat is limited and is not considered
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sufficientlo maintain a self-sustaining population. Most of the habitatforthe endangered species is located (
in the portion of the area that is included in the South San Juan Wilderness. Wolverine and Canada lynx
are two state endangered species that might be found in the area but no confirmed sightings have been
made.

Previous cultural resource surveys in this roadless area have identified numerous sites and properties.
Prehistoric finds include everything from isolated artifacts to lithic groups. Historic resources and features
relate to mining and ranching activities and historic 'Aspen Art' groves. Predicted sens~ivity for cultural
resource finds is moderate in meadows and along drainages and low to moderate in the dense forested
areas. The Ute Mountain Ute tribe expressed that the East Fork has some historic significance to their
peoples but they did not elaborate. There are no other known areas of interest under the American Indian
Religious Freedom Act.

The full spectrum of recreational opportunities and activities are available and enjoyed by many users
except for lake fishing. This large area, some 192 square miles, only contains four fishing lakes. Hunting,
hiking and enjoying the beautiful scenery are the leading recreational uses. The fall color season enhances
the scenic vistas of this roadless area even though the recreationists are driving on roads that are a fair
distance from the area.

II. WILDERNESS/ROADLESS POTENTIAL

The portions of the original described roadless area that were not included in the South San Juan
Wilderness or the wilderness expansion areas have very low wilderness attributes ratings because of oil
and gas potential and numerous non-conforming uses.

Capability, availability, and need as wilderness was analyzed prior to determining the suitability or unsuit
ability of the wilderness expansion areas. The analysis indicated that the expansion areas were not needed
as an addition to the National Wilderness Preservation System. The expansion areas include ecosystems
arid land forms found in abundance in the Weminuche, the South San Juan, and other nearby wilderness.
The mineral potential of the expansion areas is also such that the probability of a significant mineral
discovery is fairly high. Oil and gas exploration activities can be considered highly probable.

III. CURRENT DEVELOPMENT AND USES

Management activities since the 1979 RARE II that changed the roadless character of a small portion of
area are the Benson Creek Timber sale and the East Fork ski area. The sale impacted 1,120 acres. An
additional 840 acres for the access road and outer cutting blocks was also affected by 7.5 miles of new
road construction. .

The ski area (4,660 acres) is under special land use permit but no construction has started. The 2.2 miles
of the Big Branch four-wheel drive road and old construction roads associated with Buckles Lake affect
another 1300 acres that should not have been included in the RARE II inventory because ~ was inconsis
tent with the roadless definition. The access road to Benson Creek timber sale is closed intermittently to
other public uses.

(

National Forest System lands surrounding this area are managed for a wide variety of recreational and
commod~ uses. Except for the creation of the South San Juan Wilderness, which is a part of the original
roadless ares, there is no logical tie to other classified wilderness. This area is separated from Treasure
Mountain roadless area by the Elwood Pass road. The road is an important four-wheel drive route and also C"-
contains a buried natural gas line.
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IV. POTENTIAL DEVELOPMENT AND USES

There are no planned Forest Service developments in the area. The East Fork ski area is planned for initial
construction after the master planning is completed during 1993 to 1994. The existing trail system will be
maintained and rehabilitated as funds become available. The areas allocated to the 3A management
prescription will continue to provide semi-primitive non-motorized recreation opportunity while the areas
roaded for other resource uses will be managed for semi-primitive motorized and roaded natural recre
ational opportunities.

The following chart displays timber sales that are present in various alternatives that would affect the
unroaded character of this area as it existed in 1990. The Sparks Creek timber sale is a sale reentry on
the area boundary that may not affect the area.

Timber Sales (Alternatives H1 - H6)

RARE Sale Name Acres H1 H2 H3 H4 H5* H6

284 Sparks Creek 100 x x x x x x
284 Navajo 2000 x x
284 Fish Creek 700 x

* - H5 - is the preferred alternative.

Current levels of livestock grazing are expected to remain the same with existing range improvements
maintained and/or upgraded as needed.

The Colorado Geological Survey mentions moderate potential for coal development in the southwestern
one third of the area. They state that oil and gas potential of much of the area is high. Oil and gas leases
exist in the area and drilling activities are expected in this decade. The majority of the mineralized areas
are located in the portion of the roadle$s area that was not designated for wilderness or allocated to the
ski area.

Of the original 123,21 0 acres in the roadless area, 39,843 are now part of the South San Juan Wilderness,
32,800 were given wilderness study status ryvSA), 7,620 acres were released for non-wilderness manage
ment activities and have been modified with roads and other management activities, and 42,947 acres
(67.1 square miles) are currently managed in a roadless condition. The 32,800 acres in the WSA,will remain
in wilderness study status until Congress has the opportunity to either add them to the South SanJuan
Wilderness or release them for other management. There is a high probability of gas and oil development
in the southern half of the area which would result in the construction roads;pipelines and other,facilities
supporting oil field development.

The following map (Figure F-4) shows the, general configuration of the RARE II area and displays timber
impacts through 1990.
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TREASURE MOUNTAIN,2285

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

This 21,910 acre roadless area is located in portions of seven townships, lying east of Colorado Highway
#160, between the East Fork drainage and Wolf Creek. Its southern boundary parallels the East Fork Road
from the West Fork Valley up along Elwood Creek to the Continental Divide near Elwood Pass. The eastern
leg ofthe northern boundary follows along the Continental Divide between Elwood and Treasure Pass. The
northern boundary drops down along the timber sale areas along the the highway on the west side of Wolf
Creek Pass.

Points along the following roads are within one quarter mile of the roadless area: Colorado Highway #160,
East Fork #667, Fall Creek #039, and Wolf Creek road #725. The area can ,also be reached along the
Continental Divide from the Rio Grande National Forest side via Park Creek, Tucker Park, and Elwood Pass
roads. The area is accessible and served by the following Forest development trails; Treasure Mountain
Trail #565, Windy Pass Trail #566, and Silver Creek Trail #567. The Continental Divide National Scenic
Trail skirts the area along the east side of the area. .

The RARE II study allocated the entire areato non-wilderness. Subsequent land use designations made
by the Forest Land and Resource Management Plan were 2,370 acres to the potential Wolf Creek Valley
ski area (Windy Pass) and the remaining 19,540 acres to management prescription 3A, which emphasizes
management for semi-primRive non-motorized recreational opportunities.

Physiography of the area is characterized by a prominent ridge descending westward from the Continental
Divide with a few high points that are not individual mountains. The area is dissected by seven named
tributaries to the forks of the San Juan River, creating an undulating southern exposure of the East Fork.
The northern exposure of the Wolf Creek drainage is much steeper with little diversity in its geomorphologi
cal form. Elevation ranges from 8,400 near the confluence ofthe East and Westforks of the San Juan River
to 12,000 fe,et along the Continental Divide. The area has a great variety of exposed surface geology and
numerous soil types that are shallow to moderately deep and mostly erodible.

Vegetation varies with elevation and exposure. On the higher slopes of the southern exposures the
dominant cover is spruce and fir. On the mid to lower slopes the mixed conifer type, with aspen, is the
predominate cover. The slopes of the northern exposure are nearly all covered with spruce-fir that is
punctuated with an occasional cliff or rock outcrop. Near the higher elevations in the Elwood Pass area
there are a number of open grassy parks.

Wildlife species inhabiting the area are typical of the Southern RoC;ky Mountains. Black bear, elk and yellow
bellied marmot are abundant species found in the area Avery diverse wildlife habRat created by the mixed
conifer forest type results in an equally diverse number of wildlife species. The area contains an active eyrie
of peregrine falcon on its west side. There are no other known T&E species. There is a small amount of
habitat for grizzly bear but not sufficient for a self sustaining population.

Previous cultural resource inventories have resulted in some small IimRed lithic finds. T!le area is more
known for Rs historic lore of the 'Lost Treasure' for which the area was named. Based on the Forest Cultural
Resources model and data from surveys in surrounding areas, there is a good chance of additional finds
occurring in open parks/meadows and along drainages. There are no known areas of interest that any
tribes may have under the American Indian Religious Freedom Act.
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The area is managed for semi-primitive non-motorized recreational opportunity. Dispersed activnies are
mostly land based because the streams do not provide any measurable fishing. Most use, other than big
game hunting, occurs as day use activities from points along the roadless area border.

II. WILDERNESS/ROADLESS POTENTIAL

The area had a relative low wilderness attributes rating because of mineral potential and the lack of
solnude.Most of the area can be seen from and affected by the activities along Wolf Creek Pass and the
one existing and two potential ski areas. The opportunity for solitude is low. During the winter months the
area around Treasure Mountain is heavily used by snowmobile riders from the top of Wolf Creek Pass and
the old Wolf Creek timber access roads.

The roadless area cannot be connected to other roadless areas or existing wilderness because it is
completely surrounded by highways or roads.

III. CURRENT DEVELOPMENT AND USES

One timber sale, in 1984, affected the area since the RARE II analysis. The Fall Creek Timber Sale modified
the roadless character of approximately 80 acres. No permanent roads were constructed for this sale.

(

In addition, the roadless area boundary was originally drawn around a portion of the old Fall Creek timber
sale areas which actually has about 840 acres that included old logging roads and clearcut areas prior
to the RARE II designation.

The use of National Forest System lands surrounding the roadless area is mostly recreational/tourism (.
oriented. The area is adjacent to the Wolf Creek Ski area, the proposed East Fork and Wolf Creek Valley
ski areas, Elwood Pass four-wheeled drive route, and the Wolf Creek Pass highway corridor. These
adjoining areas are managed for their recreational' and scenic attributes.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation, wildlife or timber harvest projects in Atternatives H1 - H6 within this area
that would change the roadless character.

Potential for the development of hard rock minerals, geothermal resources, and oil and gas exist in the
area. There are some recent applications for oil· and gas leases.

Of the original 21,910 acres in this roadless area, released for non-wilderness marragement activnies, 720
acres have been .modified through resource management activities and 21,190 acres are managed in a
roadless condition. At the conclusion of this planning period approximately 21,190 acres (33.1 square
miles) will remain in roadless character. At present there is a very low probability of the area allocated to
downhill skiing being developed. However, if it were to be developed the 21,190 roadless acres would be
reduced to approximately 18,820. Road construction for mineral, coal.. gas, and oil development is possi
ble.

The following map (Figure F-5) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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TURKEY CREEK 2286

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

Turkey Creek is a 23,260 acre roadless area, located in Mineral and Archuleta counties near the center
of the Pagosa District. The area, surrounded by the Weminuche Wilderness on tts northern boundary,
private lands along its eastern boundary, and a mix of private and National Forest System lands on the
south and west boundaries.

Roads adjacentto the area include the West Fork road (#648), Fourmile Road #645, Snowball Road #646,
Jackson Mountain Road #037, Laughlin Creek Road #738 and Colorado State Highway #160. Forest
Development trail #580 accesses the area up Turkey Creek and is the only trail bisecting the roadless area
and going on into the Weminuche Wilderness.

The RARE II study recommended entire area for non-wilderness. Subsequent land use designations by
the Forest Land and Resource Management Plan were 14,180 acres to semi-primitive non-motorized
recreation (3A), 6,640 acres to a livestock use (6B), and 2,600 acres to wood fiber production (7C & 7E).

c

Physiography of the area is a highly dissected slope descending from the higher peaks along the
Weminuche Wilderness boundary. Turkey Creek and Quien Sabe Creek are the two main drainages and
are tributaries of the San Juan River. The elevation ranges from 7,600 feet near the mouth of Turkey Creek
to 12,137 at the summit of Eagle Peak NO.2. Another prominent mountain peak and well known landmark
in the Pagosa Springs area is Saddle Mountain at 12,033 elevation. The geology of the area is a variety
of Quarternary Period deposits and is fairly unstable. The area is marked by many prehistoric slumps and
slides. The soils are primarily shales, varying in depth, and considered fairly susceptible to erosion as' (
evidenced by the amount of slips, slides and gullies.

Vegetation varies with elevation and exposure. The full range of forest cover types is represented, starting
with ponderosa pine in the lower elevations, changing to spruce and fir at the higher elevations. There is
some alpine tundra near the summtts of Saddle and Eagle peaks. Since the area is generally a southern
exposure there is a minimum of tree species that are usually found at comparable elevations on northern
exposures.

Animals that inhabit this area are typical of the Southern Rocky Mountains. Wild turkey is abundant in the
area because the overall southern exposure provides excellent habitat. The numerous understory vegeta-,
tion types wtth numerous understory plant species provides a large diversity of animal habitats making the
area very rich in all the common fauna species. No known T&E species inhabit the area. The area does
contain acceptable habitat for wolverine and Canada lynx but none have been observed. It also contains
habitat for the Mexican spotted owl, which is a species of federal interest.

Very few cullural resource properties have been recorded in the area. Isolated Itthics and lithic scatters do
occur. Based on data from surrounding areas, there is a moderate to high likelihood of sites occurring in
open parks and meadows, along drainages, and in level areas. There is a low to moderate chance of sttes
occurring in densely timbered areas and on steep slopes. There are no known areas of interest that any
tribes may have under the American Indian Religious Freedom Act.

Recreational use of the area is mostly hiking, horse riding, and hunting. Some fishing is done in Turkey
Creek especially in the areas where fisheries habitat improvement projects were completed.

c
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II. WILDERNESS/ROADLESS POTENTIAL

The area had a relative low RARE II wilderness attribute rating because of mineral potential, lack of solitude,
and the amount of livestock grazing. Much of the area can be seen from the nearby roads and is affected
by the activities along these roads.

III. CURRENT DEVELOPMENT AND USES

Two timber sales have affected the area since the 1979 RARE II analysis.

1983
1990

Sale Name

Dutton
Quien Sabe

Sale Acres

120
140

Miles New Roads

o
0.6

c

There are a number of fences erected for the control of livestock. The area also contains a number of
livestock watering ponds.

The use of National Forest System lands surrounding the roadless area has been varied. Aside from the
adjacent wilderness lands other resource activities include timber sales and livestock range improvements
in the Four Mile and Snowball drainages. Activities along the eastern boundary on the private lands are
ranching and subdivisions. There is also a Forest Service summer home group along the boundary.

IV. POTENTIAL DEVELOPMENT AND USES

The Turkey Creek timber sale impacting 650 is proposed in Alternatives H1, H4, H5, or H6. There are no
other planned recreation, wildlife, or range projects in this area between now and 1997 that would affect
or change the roadless character of the area. Potential for terrestrial and stream habitat improvement
projects exist in the area but none are planned.

The Colorado Geological Survey rates the southern two thirds of the area as having a moderate potential
for coal development and a high potential for oil and gas development. Regional studies indicate that the
area may contain limited hard rock minerals along with the leasable coal and gas and oil reserves.

Of the original 23,260 acres released for non-wilderness management activities in this roadless area, 260
acres have been modified through management activities and 23,000 acres are currently managed in a
roadless condition. At the conclusion of this planning period, 22,350 acres (35 square miles) will remain
unroaded. The area could be roaded from unplanned impacts resulting from mineral activity and oil, gas,
or coal leasing.

The following map (Figure F-6) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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MARTINEZ CREEK 2287

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

The Martinez Creek area (6,420 acres) is located in T.37N.,R.2W. in Mineral County on the Pagosa District.
It shares a common boundary with the Weminuche Wilderness on its northeastern side. The other three
sides were defined by the Fourmile Road (FDR 645), Plumtaw Road (FDR 634), and the 61ack Mountain
Road (FOR 661). Each of these roads is located within one quarter mile of the original roadless area
boundary. There are no Forest system trails in this unit.

In 1979 RARE II recommended this area for non-wilderness. The Forest Plan, in 1983, allocated approxi
mately 7 percent of the area to a management prescription for semi-primitive non-roaded recreation (3A),
30 percent to a wood fiber emphasis (7E), and the remaining 83 percent to emphasize livestock manage
ment (66)..

Physiography of the area is characterized by gentle to very steep slopes which are part of the toe slope
of the cliffs along the Weminuche Wilderness boundary. The toe slope is dissected by Martinez Creek and
numerous intermittent streams. Elevation ranges from 9,000 to 11,300 feet. Geology of the area is colluvial
igneous with soil types varying widely in depth and texture.

Major overstory species within this area are mature spruce, fir, Douglas fir and aspen. The vegetation
stands are often punctuated with rocky areas and large rock outcrops. Other than in the aspen types, the
understory vegetation is sparse in terms of quantity and species variety. When compared to other roadless
areas, this area has a fairly uniform vegetative cover because of the narrow elevational band and the fairly
limited slope aspect.

Mhough the understory species composition for each of the stand types does not provide a wide variety,
the large number of individual stands and their juxtaposition provide a prime wildlife habitat situation. The
wildlife species that may inhabit the area are typical to the San Juan National Forest. Management of the
area in accordance with the Forest Plan provides special standards and guidelines for the following
indicator species: hairy woodpecker, mountain bluebird, pine martin, goshawk, deer, elk, and bear.

There are no known T&E species in the area.

Previous inventories for cultural resources have identified 6 sites with scattered artifacts and a historic
spring. None are eligible for inclusion to the National Register. There is a moderate to high likelihood of
sites occurring along drainages and in open meadows and a probable low occurrence for slopes and ridge
tops. There are no known areas of interest that any tribes may have under the American Indian Religious
Freedom Act. .

The area provides for semi-primitive non-roaded recreational opportunities. Hunting, bird watching, hiking
and outdoor leisure are the primary recreational activities because they do not rely on developments. Water
related recreation activities are nil because there are no lakes or significant streams.

II. WILDERNESS/ROADLESS POTENTIAL

The wilderness attribute rating for RARE II for this area was 16. This was in the lower 28 percent olthe Forest
areas and in the lower 50 percent of the regional areas. The primary reason for the low rating was the large
number of non-conforming uses (unimproved roads, previous timber harvest and range improvements)
throughout the area.
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Opportunity for solitude is qutte low because on-stte and off-stte developments are readily visible wtthin (
and from the area. '

Existing roads around the area prevent a logical connection with other nearby roadless areas. The
undeveloped portion that presently exists could be added to the Weminuche Wilderness through new
boundary definttion.

III. CURRENT DEVELOPMENT AND USES

Management activities occurring after RARE II that changed the roadless character include:

1981
1988
1988

Sale Name

Fourmile
Cottonwood Creek
Fourmile Aspen

Sale Acres

680
320

40

Miles New Roads

4.2
0.6

o

A system of local intermtttent roads are constructed for each timber sale. Approximately 5,380 acres of the
original area remain unroaded. The Fourmile Trail was relocated to provide new wilderness access. The
existing trailhead at the end of the Fourmile Road serves both the new and old trails.

There has not been any significant change in recreational uses because the roads have been closed. In
the roaded areas, recreation opportunity is managed for semi-primitive non-motorized activities in a
semi-primitive motorized setting. No measurable changes have resulted from management of minerals and
domestic livestock.

A wide variety of resource and recreational uses occur on the lands surrounding the Martinez Creek area.
Resource activities include timber sales, wildlife habitat improvement projects, soil and water improvement,
and domestic livestock grazing.· Recreational activities are the same on adjacent lands except that the
Plumtaw and Fourmile roads provide addttional vehicle related activities and recreation visttor days.
Wilderness related recreational use occurring in the adjacent portion of the Weminuche Wilderness is
probably restricted to hunting, hiking and leisure as there are no water bodies or significant attracting
features.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation developments in the area. The timber harvest roads being constructed
within the area presents an opportunity to construct an additional wilderness user trail head. Vehicle use
will continue to be a component of dispersed recreation if some of the roads are designed for constant
or seasonal use.

The following chart displays timber sales, by alternative, that would affect the unroaded character of the
area as it existed in 1990:

RARE Sale Name Acres H1 H2 H3 H4 H5* H6

287 Martinez Cr. 1,000 x x x x x
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* - H5 - is the preferred alternative.

Presently there are no known impacts from livestock management or mineral projects at this time. The
Colorado Geological Survey rates the area as having a moderate potential for coal development and a
moderate to high potential for oil and gas development.

Of the original 6,420 acres in this area, 1,800 have been modified through resource management activtties,
and 4,620 acres remain roadless. The area could be roaded from unplanned impacts resulting from mineral
activity and oil, gas and coal leasing.

The following map (Figure F-7) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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DAVIS MOUNTAIN 2288

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

This 1,320 acre area is located along the Weminuche Wilderness boundary between Piedra Falls and Black
Mountain on the Pagosa District. The east side borders the Weminuche Wilderness and the west side
borders on National Forest System lands between the East Fork of the Piedra River and Pagosa Creek.
The nearest road access is by the McManus road (FOR #633) and thee Plumtaw road (FOR #634). The
Black Mountain road, a four-wheel drive road,extends along the area's southern point. There are no Forest
system trails in this area.

RARE II allocated this area to non-wilderness. The subsequent Forest Plan allocated the area to the
semi-primitive non-motorized recreation management prescription (3A).

Physiography of the area is characterized by steep slopes leading up to the wilderness between Spruce
Mountain and Black Mountain. The main geological feature is the vertical cliff band along the eastern
boundary. Below the cliff the roadless area is the toe slope of the cliff. The area is minimally dissected and
most is on a western aspect. The elevational range is between 8,300 and 11,791 on the summit of Davis
Mountain. Geology of the area is colluvial igneous with soil types varying in depths and texture.

Major overstory vegetation species are mature spruce and fir with some minor pockets of aspen in the
lower elevations. The vegetation types do not significantly vary excepf for elevational changes because of
the fairly constant aspect and slope orientation..

Wildlife species that may inhabit the area are typical to the Southern Rocky Mountains and the San Juan
National Forest. Along with the typical large game animals other species more frequently observed are
hairy woodpecker, mountain bluebird, pine martin, bear, and pika. There are no T&E species known to
inhabit the area.

The lower part of Pagosa Creek has a good population of brook trout and there could be a future fisheries
hab~at project. However, because of the difficult access into the roadless area ~ is doubtful that any
projects would be undertaken in the foreseeable future.

There have not been any specffic cultural resource surveys in the area. Surveys in similar areas suggest
that the probability of finding cultural resource sites is fairly low because much of the area has steep slopes.
There are no known areas of interest that any tribes may have under the American Indian Religious
Freedom Act.

The area provides for semi-prim~ive non-motorized recreational opportunities. Hunting is the primary
activity but random non-trail hiking andviewing sceneiy also occur. the area is a primary scenic back drop
for persons on the roads in the river valleys~

II. WILDERNESS/ROADLESS POTENTIAL

The wilderness attributes rating in RARE II was in the upper eighteen percent of the Forest areas and in
the upper fifty percent in the Rocky Mountain Region. Although is has a relatively high wilderness attributes
rating, the addition of any portion of the area to the Weminuche Wilderness would create a less manage
able boundary.
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Opportunity for solitude is low to moderate depending on the elevation and the number of off-site C'
developments that can be seen from the area.

The area could be connected with the Monk Rock roadless area near Piedra Falls. However, there are water
and road developments, and private lands between the two that make separate areas a more logical
management situation.

III. CURRENT DEVELOPMENT AND USES

Approximately 160 acres of roaded area was included within the 1979 RARE II boundary. The non
wilderness National Forest System lands surrounding the area on the west are managed for a wide variety
of recreational and commodity uses.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation developments, wildlife habitat improvement projects, or timber harvest
activities for this area through 1997.

Mineral development potential appears fairly low based on historic and current activity. The Colorado
Geological Survey rates the area as having a moderate potential for coal development and a moderate to
high potential for oil and gas development.

Of the original 1,320 acres in this roadless area, 1160 acres (1.8 square miles) remain unroaded. There
is a low probability for road development to serve mineral activity and oil, gas or coal leasing.

The following map (Figure F-8) shows the general configuration of the RARE II area.
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MONK ROCK 2289

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

This area of 2,260 acres is located between the East and Middle Forks of the Piedra River on the Pagosa
District. The area is triangle shaped with the northeastern side being a common boundary with the
Weminuche Wilderness. The south side is bounded by the East Toner Road (#637) and the north west
side is bounded by the Middle Fork Road (#636). The area does not contain any Forest Development
Trails. . .

RARE II recommended this area for non-wilderness. The Forest Plan allocated approximately half of the
area to management prescription 3A, 35 percent to pr~scription 66 and the balance to 7E.

c

Physiography of the area is char<\cterized by gentle slopes near the Middle Fork of the Piedra Ril(er that
develop into very steep slopes leading up to the wilderness boundary. The slopes are only moderately
dissected with some spectacular scenic rock outcrops. The elevation is from 8,000 feet in Wainwright Draw
to nearly 11,200 near the Keyhole. Geology of the west part is colluvial igneous with soil types varying
widely in depths and texture. The steep slopes are igneous that is slowly eroding to the lower slopes.

Major overstoiy vegetation species are mature spruce, f.ir, and aspen. These stands are often punctuated
with rocky areas, talus slopes and subalpine grasslands. Thil fairly constant forest stand oli the steeper
slopes provides little vegetation diversity which is a character of the less productive wildlife habitats.

The wildlife species that may inhabit the area are typical to the Southern Rocky Mountains and the San (
Juan National Forest. Along with the typical large g<\me animals, other species more frequently observed
are hairy woodpecker, mountain bluebird, pine martin, bear, and pika. There are no permanent streams
that provide fish habitat potential. There .are no T&E species known to inhabit the area.

There have not been any specific cultural resource surveys in the area. Surveys in similar areas suggest
that the probability of finding artifacts and Iithics is moderate to high near the streams and low to moderate
on the steeper slopes. There are no known areas of interest that any tribes may have under the American
Indian Religious Freedom Act.

The area provides semi-primitive non-roaded recreational opportunities. Hunting is the primary activity but
hiking and general enjoyment of the scenery occurs. The area with tts three major scenic rock features and
the Keyhole provides a scenic backdrop for sightseers and other recreationists using the roads along the
two reaches of the Piedra River.

II. WILDERNESS/ROADLESS POTENTIAL

The wilderness attributes rating in RARE II for this area was in the upper 33 percent for the Forest and in
the upper fifty percent for the Rocky Mountain Region.

Opportunity for solitude is quite low because off-site developments are readily visible from the area.

This area could be connected to two nearby roadless areas; Davis Mountain, #288 and Poison Park, #290.
These areas all share common points along the Weminuche Wilderness. However, combining the three
would not change the wilderness attributes rating because they would still constitute a narrow band of
undeveloped area along the existing wilderness boundary without providing any significant wilderness
character that is not already provided in the larger areas. The boundaries of these areas are not very
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manageable because they are not easily identified on the ground. This area could be added to the
Weminuche Wilderness.

III. CURRENT DEVELOPMENT AND USES

Approximately 320 acres of roaded area was included wkhin the 1979 RARE II boundary. National Forest
Sysiem lands surrounding this roadless area are managed for a wide variety of recreational and commodity
uses. The Middle Fork of the Piedra was found to be eligible for inclusion into the Wild and Scenic Rivers
System, but the river has not been added to the national system through legislation.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation developments, wildlife habitat improvement projects, or timber harvest
activities for this area.

Mineral importance is not significant according to Department of Energy, however, the Colorado Geologi
cal Survey rates the area as having a moderate potential for coal development and a moderate to high
potential for oil and gas development. The likelihood of any mineral related development is fairly low as
evidenced by the current and historic activity for the entire upper Piedra River drainage.

Although the entire roadless area was released for non-wilderness management activities, most of the area
continues to be managed in a roadless condition. At the conclusion of this planning period 1940 acres (3.0
square miles) will remain roadless. There is a low probability that road development will occur from mineral
activity and oil, gas and coal leasing.

The following map (Figure F-9) shows the general configuration of the RARE II area and displays impacts
through 1990.
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POISON PARK 2290

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

This 9,060 acre roadless area is described by an irregular shaped boundary that includes three ridge areas
and two major river drainages that are tributaries of the Piedra River. It is located near the north central
portion of the Pagosa Ranger District. Its north boundary is adjacent to the Weminuche Wilderness. The
rest of the irregular boundary is bordered by National Forest System lands in the Williams Creek drainage
and along the Middle Fork of the Piedra River. The western most boundary is along the private lands in
the Weminuche Valley. A short segment of the boundary in the Williams Creek drainage borders on State
land around Williams Creek Reservoir.

Many points along the boundary are located within one quarter mile of the Piedra Road #631, Middle Fork
Road #636, Palisade Lake Road #638, Williams Creek Road #640, and the Poison Park Road #644. Forest
development trails that access and serve the area are; Piedra Stock Trail #583, Middle Fork Trail #589,
and the Weminuche Trail #592.

The RARE II study recommended wilderness designation for 1,100 acres and that the remaining 7,960
acres be allocated to multiple use management. Approximately 100 acres of the area found to be of
wilderness quality, in the Middle Fork drainage, was added to the Weminuche Wilderness by the Colorado
Wilderness Act of 1980. The Forest Land and Resource Management Plan were allocated 48 percent of
the area to wood fiber production (7C and 7E), 24 percent to a livestock grazing management emphasis
(68), 17 percent to semi-primitive non-motorized recreation, 5 percent to management for the wild and
scenic rivers values of the Middle Fork of the Piedra River, and about 6 percent or 580 acres was placed
in special designation as the Williams Creek. White Fir Natural Research Area.

Physiography of the area has two characters. The narrow band on the north side along the Weminuche
Wilderness is the·toe slope descending from the cliffs that comprise the wilderness boundary. The three
appendages of the area are lateral moraines that form the hydrological. divides between the major
drainages that cross the area. The··elevational range is between 8,400 and 10,000 feet above sea level.
Geology of the area is the rocky moraines along the ridges and colluvial sedimentary rocks and shales
along the narrow portion at top of the area. The soils are shallow to deep and subject to mass erosion along
the cliffs as evidenced by the large mud flow that covered the Williams Creek and Poison Park roads in
1979. Soils along the ridges are shallow and are not prone to mass wasting.

The major overstory vegetation cover is mixed coniferwnh a preponderance of Ponderosa pine atthe lower
elevations and wMe fir and aspen in the higher elevations. The area contains a large number of open
grassy parks.

Wildlife species inhabiting this area are typical of the species that are found throughout the San Juan
portion of the Southern Rocky Mountains. The mixed conifer timber type wnh its large variety of understory
vegetation types, makes this a prime area for many species. There are no known T&E species in the area,
however, the cliffs along the north side provide excellent Peregrine falcon habitat. Another animal species
of interest is the river otter. During the late seventies and early eighties, the State Division of Wildlife
re-introduced the river otter in the Piedra drainage. Sightings ofthe otter have been recorded in Williams
Creek as high as the wilderness boundary.

There are not any permanent streams that support fisheries habitat, aRhough, nearby Williams Creek has
had previous stream habitat improvement projects.
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A small number of cultural resource sites have been located in the area. They consist primarily of isolated
lIThic artifacts and lithic scatters. The likelihood of finding additional sites is moderate to high along the
streams and in the open meadows. The probability of finds in all other areas is moderate. There are no
known areas of interest that any tribes may have under the American Indian Religious Freedom Act.

Hiking and hunting are the two most popular dispersed recreation activities in the area. There is a lot of
incidental day use by visitors who are utilizing the popular areas and Forest Service campgrounds in the
adjacent areas. The area is also crossed by a large number of wilderness users on the trails that lead in
to the Weminuche Wilderness.

II. WILDERNESS/ROADLESS POTENTIAL

The portion of the area that was added to the Weminuche Wilderness had a very high wilderness attributes
rating. The area that was recommended for non-wilderness by the RARE II study and analysis had a very
low rating because of its shape; narrow stringers between roaded areas WITh frequent recreation and
resource management activities. Along these stringers there are no logical boundaries that can be
adequately managed for wilderness protection.

OpportunITy for solitude is minimal in the narrow stringers.

This area cannot be logically added to any other roadless areas although it is adjacent to an existing
wilderness.

III. CURRENT DEVELOPMENT AND USES

Approximately 200 acres of roaded area was included wIThin the 1979 RARE II boundary. There is a wide
variety of resource and land uses outside the roadless area on the non-wilderness National Forest System
lands. However, the area is considered to be a primary recreation area with fishing streams, three large
campgrounds, the state recreation area at Williams Creek Reservoir, and three trailheads for wilderness
users. The private lands are used for ranching and these operators also have many grazing permits for
grazing on the Forest around and in the roadless area.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation developments in the area. There is opportunITy for wildlife habitat
improvement projects in the area but none are planned at this time. That portion of the area included in
the natural research area will be managed in accordance with national direction and standards. There are
no timber harvest activities currently planned for this area through 1997, though potions of the area are
suitable for timber management.

The area was not included in any of the special studies for locatable or leasable minerals. Based on past
mineral activity history IT is not anticipated that there will be any mineral or oil and gas activity.

Of the original 9,060 acres, 100 were added to the Weminuche Wilderness. Of the 8,960 acres released
to non-wilderness management, 8,760 will remain unroaded. The probability of unplanned road develop
ment to serve mineral activity and oil, gas or coal leasing is low.

The following map (Figure F-10) shows the general configuration of the RARE II area.
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GRAHAM PEAK 2291

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

The 12,090 acre Graham Peak roadless area is a dipper-shaped area between the old Mosca timber sale
and the Weminuche Wilderness. It is located in Hinsdale County in the north central portion of the Pagosa
District. Its top side is a common boundary with the Weminuche Wilderness along the ridge between
Granite and Graham peaks. The eastern boundary is the private land in the Weminuche Valley and the
south boundary is along the clearcut areas of the historic Mosca Timber Sale.

Roaded access to the area is via Piedra Road #631. The following Forest trails access and serve the area;
Pine-Piedra Trail #524, Falls Creek Trail # 673, Shaw Creek Trail #584, and the Little Sand Creek Trail
#591.

The RARE II study allocated the entire area to non-wilderness because of the timber values and the
absence of a logical manageable boundary. The Forest Land and Resource Management Plan allocated
the area to semi-primitive non-motorized recreation (3A) and 1,160 acres to timber production (7E).

c

The area's physiography is formed by the high ridge separating the Weminuche drainage from the upper
Los Pinos river drainage. This area covers the upper one fourth of the slope between the Piedra River and
the hydrological divide with the Pine River. Being near the top of the ridge, it is moderately dissected by
cross drainages and has three named streams draining the dipper portion of the area. They are Bear
Creek, Shaw Creek and Falls Creek which are tributaries to Weminuche Creek. The handle portion of the
area contains the headwaters of Mosca Creek, Sand Creek, and the west and east forks of Coldwater
Creek. Elevational differences are between 8,200 feet in the Weminuche Valley and 12,531 feet on the (-
summit of Graham Peak. Geology of the area ranges from sedimentary outcrops in the Weminuche Valley ,
to granitic formations that form the major peaks along the Weminuche Wilderness boundary. Soils are
chaotic.

Although the exposure of the area is generally south and east, the dissecting stream channels have
resulted in some north and southwest exposures. However, the change in exposure is not sufficient to
create a large variety in overstory vegetation. The area has some mixed conifer types on the slopes rising
out of the Weminuche Valley floor. Once the bench is reached in the Bear, Shaw, and Falls creeks area
the timber type is in uniform stands of spruce and fir. Above the tree line on the higher peaks the alpine
tundra is mixed with rock cliffs and talus slopes. One'distinguishing characteristic is the number of open
wet or riparian meadows along the upper reaches of Shaw and Falls Creek. This unusual mosaic provides
excellent elk summer habitat.

Wildlife species inhabiting the area are typical of those found in the rest of the San Juan Mountains. In
addition to the typical species there are Rocky Mountain Big Horn sheep that frequent the areas around
the higher peaks. Mountain goats planted in the Wilderness by the State Division of Wildlife may occasion
ally use the area. The wet meadows in the Shaw and Falls Creek drainages are important elk summer
ranges. Other common species in the area include black bear, Canada jay, and pika. The outstanding
wildlife feature is the elk use of the area for calving and calf rearing. There are no known T&E species in
the area. Acceptable habitat for the Canada lynx, wolverine and grizzly bear exists but the area is not large
enough to be sufficient for self-sustaining populations.

Previous cultural resource surveysin the area resulted in the location of only a few sites of isolated artifacts
and lithic scatter. These sites were located in meadows thus indicating likely site locations in the'upper
Piedra valley. There is a moderate likelihood of sites being present in meadows and along drainages. The
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likelihood is lower for the steep slopes and dense tree covered areas. There are no known areas of interest
that any tribes may have under the American Indian Religious Freedom Act.

Recreational use of the area is mostly hiking and hunting. Some trail use occurs by back packers using
the Falls Creek trail to access the Sierra Vandera trail in the Weminuche Wilderness. The area is a prime
spot for observing wildlife.

II. WILDERNESS/ROADLESS POTENTIAL

This area had the lowest wilderness attributes rating on the San Juan National Forest and was in the lower
SO percent in the region. The primary reason for the low rating is the very low solitude opportunity. The
area slopes down to intensive development (clearcuts, roads) which can be seen from much of the area.

III. CURRENT DEVELOPMENT AND USES

One timber sale has affected the area since the RARE II study and analysis. The Mosca #2 Timber Sale
modified the roadless character on approximately 920 acres. The 1.8 miles of new road to connect the
scattered cutting blocks also impacted another 80 acres.

Use of lands surrounding the area is varied. On the north and west is legislated wilderness, on the east
is private ranching and on the south and south west are the old Mosca clear cuts with their associated road
system.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation, wildlife, or range projects in this area between now and 1997 that would
affect or change the roadless character of the area. Although Falls Creek and Bear Creek contain fish, it
is doubtful whether any fisheries habitat improvement will occur because of difficult access.

The following chart displays timber sales proposed within the area under the various alternatives:

RARE Sale Name Acres Hi H2 H3 H4 HS* H6

291 Shaw Creek 1,300 x x

* - HS - is the preferred alternative.

Previous energy resource assessments show that commercial potential exists for oil and gas on the entire
area. No known leases are in effect at this time.

Of the original 12,090 acres of this roadless area, 1,000 acres have been modified through resource
management activities. One timber sale is planned in the area in five of the six alternatives. The area could
also be impacted by unplanned road development serving oil and gas leasing.

The following map (Figure F-11) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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PIEDRA 2292

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

The Piedra is the third largest roadless area (114,260 acres) on the.San Juan National Forest. It is located
in parts of nine townships in the western one half ofthe Pagosa District. The area borders on other National
Forest System lands and private holdings. It shares a common boundary with the Weminuche Wilderness
between the Pine River Valley and Granite Peak on its northwest end.

The area is bounded by sixteen forest development roads and a number of roads located in the large block
of private land known as the Piedra Valley Ranch. The roadless area boundaries were inadvertently drawn
during the RARE II to include one road, Trail Ridge FDR #639, within the area. The number of Forest system
trails that access and serve the area are too numerous to list.

RARE lIfound 39,650 acres were suitable for wilderness and the remaining 83,670 acres lacked wilderness
character. The Colorado Wilderness Act of 1980 added approximately 1,360 acres of the roadless area,
in the Pine River Valley, to the existing Weminuche Wilderness. The 1980 Act also established the 41,500
acre Piedra Wilderness Study Area. The Forest Land and Resource Management Plan found the wilder
ness study area to be suitable for addition to the Wilderness Preservation System. The remaining 71,400
acres were allocated to a variety of recreation and commodity emphasis management prescriptions (3A,
4B, 6B, 7C, 7E, and 10D).

A reach of the Piedra River found to be eligible for inclusion to the National Wild and Scenic Rivers System
is located in the southern portion of the roadless area. The river with its sharply defined box canyons is
a premier white water run in Colorado.

Physiography of most of the area is characterized by south facing slopes that are deeply dissected by the
Piedra River and associated drainages. A few isolated plateau-like areas are scattered throughout. The
Piedra River is the dominant drainage feature of the area while the Pine River and East Creek share the
far western side of the roadless area. The elevation ranges from 6,800 feet along the Piedra river to over
12,000 feet near Granite Peak. Except for the slopes of Granite Peak and the First Box Canyon, the geology
of the area consists of a sequence of sedimentary rock layers overlying the Precambrian basement of
granite and quartzite.

Vegetation on the area varies with elevation. Coniferous vegetation occurs over 70 percent of the area.
Aspen stands cover approximately 25 percent of the area. The conifers include Douglas fir, spruce, white
fir, and ponderosa pine. These forest stands are interspersed with grasses, rock, or riparian vegetation.
Browse species such as oak and service berry are represented in only a few scattered areas, mostly at
lower elevations.

As with all the roadless areas on the San Juan National Forest, wildlife species inhabiting this area are
typically found in most comparable elevations throughout the Southern Rocky Mountains. Common
species otherthan big'game that are found in the area are black bear, marmot,and Stellar's jay. The variety
in understory vegetation provides very good wildlife habitat, which includes acceptable habitat for the
Mexican spotted OWl. The area contains Peregrine falcon, a federal T&E species and river otter which is
on the State listing of endangered speCies.

Most of the larger streams in this roadless area provide fishing opportunity. Some of the major streams
for fishing are East Creek, Mosca Creek, Coldwater Creek, First Fork, Sand Creek, Weminuche Creek and
the Piedra River. Creeks with marginal fisheries include West Prong, Red Creek, Clear Creek and Trout
Creek. Fisheries habitat improvement projects have occurred on East Creek and the Piedra River.
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No extensive cultural resource surveys have been undertaken in the wilderness study area. One significant
aboriginal camp has been identified. Other camps may be discovered in the area although it is unlikely
that finds will be numerous or that any structural ruins exist. No important historic priorities are known to
exist either within or in the vicinity of the study area. In the portion of the roadless area not included in the
wilderness study area previous inventories have recorded numerous cultural resource properties consist·
ing primarily of isolated artifacts, lithic scatters and some mixed artifacts. Historic properties include 'Ute
Scarred Trees', aspen art, historic stock driveways and logging sites.

The roadless area is situated in the historic territory of the Ute nations, but archival research and contacts
with members of the Southern and Ute Mountain Ute Tribes have failed to identify any specific sites
important to the Ute peoples.

A full spectrum of recreational opportunities and activities is available and enjoyed by many users. This
roadless area is unique on the Forest in that it is the only area associated with white water boating.

II. WILDERNESS/ROADLESS POTENTIAL

The portions of the original described roadless area that were not found suitable for wilderness had low
wilderness attributes ratings. They rated in the lower 50 percent for the Forest. These areas contain
nonconforming uses including unimproved roads, water development activity, past timber sales (on
perimeter), some gas exploration, buildings, and range improvements throughout. The wilderness at·
tributes rating for the Piedra Wilderness Study Area rated in the top ten percent for the Forest and in the
top 45 percent for the Rocky Mountain Region.

III. CURRENT DEVELOPMENT AND USES

Management activities occurring after RARE II that changed the roadless character include five timber
sales within the area and ten sales where the main body of the sale was outside the area's periphery but
extended into the area.

Sale Name Sale Acres Miles New Roads

333 1981 Freeman Creek 800 0
1983 Baldy Top 120 0
1985 West Prong 1,360 6.1
1986 Monument Park 200 3.2
1986 Luis Aragon 320 0
1986 Big Tree 40 0
1987 Devil Creek #2 100 0
1988 Trail Ridge 3,000 3.3
1988 Mosca Salvage #1 1,360 0
1989 Snow Springs 960 3.5
1989 South Monument 520 1.1
1989 Sally's Overlook 680 0
1990 Lower Middle Mtn. 1,280 2.7
1990 First Notch 320 0
1990 Clear Red 800 1.0
1991 Middle Sandbench 800 2.5

c
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There have been some prescribed burns for wildlife habitat improvement in the area but they do not l"
materially affect the roadless character. The wilderness character of the 41,500 acre Piedra Wilderness .
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Study Area has been maintained. Approximately 54,000 acres of the area not already designated wilder
ness study remains roadless.

Recreational opportuntties have not changed significantly. Some addttional driving for pleasure has
resulted when the roads are open to public use.

The National Forest System lands surrounding this roadless area are managed for a wide variety of
recreational and commodtty uses. Originally the Piedra roadless area had a logical tie with the Weminuche
Wilderness through the common boundary between Grassy Point and Granite Peak. However, this tie is
somewhat diminished because the West Prong timber sale is now located between the wilderness and the
main body of the roadless area. The Piedra roadless area also shares a common point near Granite Peak
wtth the Graham Peak area #291.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation developments for the area. The area will continue to be managed for the
various dispersed recreation opportuntties. The trail system will be upgraded and rehabilttated as funds
and priorities dictate.

The following chart displays, by alternative, proposed timber sales that would impact the unroaded
character of the area as it existed in 1990.

RARE Sale Name Acres H1 H2 H3 H4 H5* H6

292 Lion Creek 600 x
.

292 Rocky Basin 400 x
292 East, Creek 400 x
292 Trout Creek 340 x x x x x
292 Upper East Creek 500 x x
292 Granite Notch 500 x x
292 Frying Pan Springs 400 x x
292 Monument Park 250 x
292 Clear Red 800 x x x x x x
292 Corral Mtn. 1,100 x x x x x .

* - H5 - is the preferred atternative.

The current level of livestock grazing is expected to continue with the only the ranching economy causing
any major changes. Existing range improvements will be maintained. In the areas where timber harvest
has occurred there are opportunities for additional wildlife habitat improvement projects. Some fisheries
habitat improvement projects are planned for East Creek but these will be hand constructed and will not
modify the roadless character. Old fisheries habitat surveys recommend placing log structures near the
mouths of Mosca and Coldwater Creeks.

The potential for significant development of locatable and leasable minerals in the area is relatively low.
This is evidenced in part by the historic low level of exploration activtty. Several lease tracts have been
applied for but no leases have been issued and no geophysical exploration activity has been proposed.
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Of the original 114,260 acres in this roadless area, 1,360 have been added to the Weminuche Wilderness
and 41,500 were given wilderness study area status (yVSA). Of the 71,400 acres released for non
wilderness management, approximately 11,800 have been modified through resource management activi
ties, and 60,000 acres (94 square miles) are currently roadless. The wilderness study area will be managed
to maintain those values that make it eligible to be added to the wilderness system until the United States
Congress has the opportunity make a decision on the area. The released area outside of the WSA could
have unplanned road development because of mineral development and oil, gas and coal leasing.

The following map (Figure F-12) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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RUNLETT PARK 2293

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

Runlett Park is a 6,610 acre roadless area on the Pine Ranger District. Its northeast boundary abuts the
Weminuche Wilderness while the rest of the irregular shaped boundary is adjacent to other National Forest
System lands and private lands in the lower Pine River drainage below the wilderness. The area is
surrounded on two sides by the Pine River Road #602, and on the third non-wilderness side by Middle
Mountain Road #724. Two Forest system trails serve the area; Pine River #523 and Runlett Park #530.1.

RARE II recommended addition of approximately 1200 acres of the area to the Weminuche Wilderness.
The balance of the acreage was recommended for multiple use management. The 1200 acres was added
to the Weminuche Wilderness by the Colorado Wilderness Act of 1980. The Forest Plan allocated 20
percent of the area to semi-primitive non-motorized recreation (3A), forty five percent of the area to a
grazing management emphasis (6B), and the balance to wood fiber production (7C & 7E).

Physiography of the area is a characteristic ridge from the summit of Runlett Peak that descends to the
confluence of the Pine River with Vallecito Reservoir. The ridge has very little dissection by stream channels
and appears to be uniform in geological origin. The soils are varied but all are generally shallow and subject
to erosion. The elevation is between 8,000 feet near the Pine River's entry into Vallecito Reservoir and
11,288 feet at the summit of Runlett Peak.

The overstory vegetation in the area consists of Ponderosa pine at the lower end and spruce and fir on
the higher elevations of Runlett Peak. The mid elevations are forested by the mixed conifer type that is
prevalent on the San Juan National Forest in the mid elevations.

Wildlife species inhabiting this area are the usual species that are found in the San Juan Mountains. There
are numerous non-game species because of the large variety of understory vegetation. Blue grouse and
deer are common residents. There are no known T&E species in the area and the area is not large enough
to be considered habitat for large roving type T&E animals.

Only two historic sites relating to mining activities are known to occur in the area. Very little survey has been
conducted in the area. It is likely that additional sites could occur in open parks and meadows along the
drainage. The areas of dense timber and steep slopes have a lower probability of containing cultural
resource sites. There are no known areas of interest that any tribes may have under the American Indian
Religious Freedom Act.

The primary recreation use is hunting and hiking. The area does serve as a scenic backdrop for the scenery
around Vallecito Reservoir. Much of the area can be seen from the reservoir surface.

II. WILDERNESS/ROADLESS POTENTIAL

The non-wilderness portion of the area had one of the lowest wilderness attributes ratings because of the
visual impacts of the developments around Vallecito Reservoir. The low potential for solitude was the result
of a large number of range improvements, mining prospect holes, and unimproved roads in the area.

The area is still adjacent to the Weminuche Wilderness but once below the slopes of Runlett Peak there
is no logical or manageable boundary for wilderness.
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C III. CURRENT DEVELOPMENT AND USES

This area has not been impacted by any recent management activities.

The non-wilderness National Forest System lands around most of the area are managed primarily for their
recreational values because of their juxtaposition wilh the recreation uses of Vallecito Reservoir and the
ranching and recreational retreat uses of the private lands in the area.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation developments, wildlife habilat improvement projects, or timber harvest
activities.

Potential mineral activity appears to be minimal even though there was some historic mining activity in the
general area. The area is not listed by the Department of Energy or Colorado Geological Survey as
significant.

Gfthe original 6,61 0 acres in the roadless area, 1,200 were added to the Weminuche Wilderness and 5,410
released for non-wilderness management purposes. These released acres are managed in a roadless
condition. Roading of the area could result from mineral development and oil, gas or coal leasing.

The following map (Figure F-13) shows the general configuration of the RARE II area.
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FLORIDA RIVER 2294

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

The Florida River roadless area contains 50,380 acres located in parts of the Vallecito and Florida river
drainages on the Pine District and much of Missionary Ridge on the Animas District. It covers portions of
eight townships all of which are in La Plata County. This area has such a meandering boundary that its
shape can not be described in terms of compass direction (see Figure F-14). On the northeastern side the
boundary is along a portion of the Weminuche Wilderness. From its northern most point it drops in a
southerly direction to the private land and cliffs along the East Animas road north of Durango. From the
southwest corner it proceeds eastward along the' Forest boundary to the Vallecito drainage. Along this
irregular line the boundary was established to exclude the transportation routes up the Florida River and
the area around Lemon Reservoir.

Many points along the non-wilderness portion of the boundary are within one quarter mile of the Long
Hollow Road #595, Vallecito Road #600, East Florida Road #597, Florida Road #596, the Red Rim Road
#076, and the East Animas which is a La Plata county road. Forest system trails that access and serve
the area are; Endlich Mesa Trail #534, Missionary Ridge Trail #543, Youngs Canyon Trail #546, Hallin
Canyon Trail #557, North Fork Shearer Creek Trail #558, Lime Mesa Trail #676, First Fork Red Creek Trail
#727, and Stevens Creek Trail #728. The Eileen Lake trail on the east side of the area is now within the
Weminuche Wilderness.

The RARE II study recommended that 15,200 acres of the 50,380 acre roadless area be added to the
Weminuche Wilderness, and the balance of the area, 35,180 acres, be released for management purposes
other than wilderness. The Colorado Wilderness Act of 1980 added the area recommended for wilderness
to the Weminuche. This portion of the roadless area extends along the former wilderness boundary from
Freeman Creek near Vallecito Reservoir northward to Mountain View Crest. The Forest Land and Resource
Management Plan allocated the non-wilderness portion of the roadless area to numerous resource
management emphases (2A, 3A, 4B, 5B, 6B, 7C, and 7E).

Physiography of the area is characterized by two major land forms. The west side which includes Mission
.ary Ridge is the southern exposure of an northward slanting incline extending from the low valleys east
of Durango up to the high ridge tops of the hydrological divide between the Animas River drainage and
the area drained by the Florida River. The eastern half of the area is characterized by U-shaped valleys
of the Florida and Vallecito rivers. The elevation range is between 6,800 feet near Durango, Colorado up
to 12,740 feet at the summit of Miller Mountain. Rock types of the exposed geology is as varied as the land
form. The west side is primarily layers of sedimentary rocks, the Florida drainage contains some metamor
phic and granites and the Vallecito is represented by mostly igneous out crops and cliffs. Soils are variable
in terms of depth, texture and eroding character. .

The vegetative cover varies with elevation and exposure, The ponderosa pine type at the lower elevations
gives way to the large band of mixed conifer. Below the tree line the spruce and fir give way to the alpine
tundra. The large area and variety in micro-sites result in a wide variety of understory vegetation.

Wildlife species found in the area are the same common species that inhabit most of the San Juan
Mountains and Southern Rocky Mountain region. The wide variety in vegetative cover for feeding and
hiding provides outstanding habitat. There are no known T&E species inhabit the area.

There are many small tributaries in this RARE II area, most without fishery potential. The inlet to Stump Lake
was rehabilitated in 1987 as a fishery improvement project to try and maintain winter inflow. Success has
been poor and future projects may be needed.
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Very little cultural resource inventory has taken place in the area There are no recorded cultural resource (-
sites. Survey data from surrounding areas indicates that sites are likely to be found in open parks and
meadows and along drainages and near permanent water sources. Potential cultural resource sites
existing on steep slopes and in dense timber stands are unlikely. There are no known areas of interest that
any tribes may have under the American Indian Religious Freedom Act.

Dispersed recreational activities are limited to day use and/or pass through activities by persons on their
way to the wilderness. Big game hunting is probably the primary activity.

II. WILDERNESS/ROADLESS POTENTIAL

The original portion of the area added to the Weminuche Wilderness had one of the highest wilderness
attributes ratings on the San Juan National Forest. The segment not recommended for wilderness had a
low rating because of non-conforming uses, structures and mineral activity that reduced the natural quality
of the area.

Opportunities for solitude were low because of the shape of the area and the numerous developments and
activities along Lemon and Vallecito reservoirs and the amount of road use on the adjacent areas. In some
cases subdivision for home sites occurred right on the roadless area boundary.

The area has no logical link to other roadless areas. Since tt has a common boundary with the Weminuche
Wilderness there is potential to add more area to the Weminuche. However, no logical boundary could be
established for management and protection of the wilderness. Also, a lot of area was impacted by historic
timber harvest prior to the RARE II study.

III. CURRENT DEVELOPMENT AND USES

A total of 300 acres of this area have been modified by the 1980 Long Hollow Timber sale. One and one
half miles of new road were constructed for this sale.

National Forest System and private lands adjacent to the area are used for a wide variety of values. There
are housing developments, recreation and tourist facilities and all manner of forest resource uses like
timber harvest, livestock grazing, prospecting, wildlife habitat improvement and water related activities.

IV. POTENTIAL DEVELOPMENT AND USES

There are no timber sales planned in the area through 1997. Nor are there plans for any subsequent
recreation or domestic range developments. The area has potential for wildlife habitat manipUlation
through prescribed burning but no projects are currently planned. There may be several fisheries habitat
improvement projects on Red Creek, Shearer Creek and the Florida River. These potential projects will not
modify the roadless character in these stream locations.

The Department of Energy shows 10,000 acres as having commercial potential for uranium. They also
indicate that the area contains geothermal possibilities, hard rock minerals, oil, gas, and coal. The
mineralized segment of the roadless area did not include any of the area that was added to the Weminuche
Wilderness.

(

Of the original 50,380 acres in this roadless area, 15,200 have been added to the Weminuche Wilderness
and the remaining 35,180 have released to other resource management activities. Of the released acres, C···.. j
300 have been modified through resource activities and the rest remain roadless. At the conclusion of this
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planning period, in 1997, the entire 34,880 released acres (54.5 square miles) should remain roadless. The
area could be roaded from unplanned mineral activity and oil, gas or coal leasing.

The following map (Figure F-14) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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HD MOUNTAIN 2295

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

The H D Mountain roadless area is located on .the Pine District to the south east of Bayfield. Its partially
located in four townships in both Archuleta and La Plata Counties. The area is located south of Colorado
Highway #160. The area has an irregular boundary that generally inscribes the mountain ridge that
separates the many old roads and timber cutting areas on the eastern and western flanks of the HD
Mountains.

Access roads leading to the area include Sauls Creek #608, Wagon Gulch #924, Lange Canyon #137,
Fosset Gulch #613, and Spring Creek #537. The only Forest system trail serving the area is the Pine-Piedra
Trail #524.

The RARE II study recommended that the entire 20,010 acre roadless area remain non-wilderness. The
Forest Land and Resource Management Plan allocated 2800 acres to semi-primitive non-motorized recre
ation (3A), 4,570 acres to semi-primitive motOrized recreation (2A), and 12,640 acres to wildlife manage
ment emphasis (4B and 5B).

Physiography of the area is characterized as a teri mile long north-south low mountain range made up of
individual peaks, mesas and questas. It's a transition area between the geomorphology of the Colorado
Plateau and the higher Rocky Mountains along the Continental Divide. The general ridge line is dissected
by a series of relatively flat narrow stream bottoms and some rolling hills. Elevation range is between 6,500
feet in Skull Creek and 8,936 feet on Pargin Mountain.• Major geology of the area is formed by sedimentary
rock formations and their resulting soil types. Many of the soils are considered poor and highly susceptible
to erosion. Many are of shale origin and have a moderate to high shrink characteristic and are of low
strength.

Vegetation of the area lies in a vegetative transition zone between the pinyon-juniper type and the
ponderosa pine type. Pinyon pine and juniper dominate the southern exposures and ponderosa pine is
present on the northerly exposures. Gambel oak is intermingled beneath the ponderosa pine and at the
lower elevations of the pinyon-juniper type. There are a large number of open grass meadows in the
drainage bottoms. On the northern exposures there are some pockets of Douglas-fir.

Wildlife species inhabiting the area are similar to those of the mid elevational range of the San Juan
Mountains. Black bear, deer and cotton tailed rabbits are common residents. During the winter months the
area has a lot of elk migrating into the area because of the large amount of winter range provided by the
open grassy meadows. There are also a fair number of cavity nesting birds because of the number of old
Ponderosa pine snags in the area. There are no known T&E species inhabiting the area. The area has
acceptable habitat for the Peregrine falcon and the Mexican spotted owl.

Cultural resource inventories conducted in the area have Identified a large number of properties that
include isolated finds, archaic camp sites, lithic and ceramic scatters, habitations with subsurface architec
ture, and a large number of historic features relating to the logging and ranching era. Some of these
properties will be eligible for including on the National Register of Historic Places. There is a high probability
of finds on the ridge or mesa tops, in the meadows, and along the intermittent stream drainages. They are
less likely to be found on the steep wooded slopes. Although this area is adjacent to the Southern Ute
Reservation, tribal officials have not Indicated any areas of interest under the American Indian Religious
Freedom Act.
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Although a full. spectrum of recreational activities exists the area does not receive heavy recreation use C
because of the absence of water. Big game hunting and hiking are probably the most predominant
activities.

II. WILDERNESS/ROADLESS POTENTIAL

The RARE II wilderness attribute rating was ranked in the lower 40 percent of the Forest's areas and about
midway in the Regional areas.

Opportunity for solitude is lacking because of the visual and audible impact of the gas field production and
traffic on the surrounding roads.

The roadless area cannot be linked to another roadless or wilderness area.

III. CURRENT DEVELOPMENT AND USES

A small portion of the Lange Canyon Timber Sale has modified the roadless character of the area on
approximately 80 acres. There were no new roads constructed for this 1981 sale.

The largest impact to the roadless character of the area is the leasing and drilling activities associated with
the gas wells in this region of the San Juan Basin. There have been two wells drilled on the boundary and
four drilled in the interior, resulting in approximately two and one half miles of road construction. The road
construction has modified the roadless character of approximately 380 acres along the roads.

The use of National Forest System lands surrounding this roadless area has long provided for multiple use
management of timber, range, wildlife, and recreation resources.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation developments in the area. The large impact will be the continued drilling
for gas and oil. There are seven to ten wells planned for 1990 through 1992 that will result is approximately
four miles of constructed roads which will modify the roadless character of approximately 800 to 1000
acres.

In 1978 the Department of Energy listed the entire area as being highly important for oil and gas. The
Colorado Geological Survey also pointed out high oil and gas potential as well as coal beds underlying
the entire area. These early studies are collaborated by the large interest in leasing and drilling expressed
today.

There is a fairly unlimited opportunity for wildlife habitat improvement projects utilizing controlled fire.
Except for construction of fire lines and a short term impact on the aesthetics the roadless character of
the area will not be severely impacted. There are no planned timber sales within the area.

The entire 20,010 acre roadless area was released to multiple use management. Of these released acres,
460 have been modified by management activities. Roads, pipeline and drill sites for the gas field develop
ment will modify another 1000 acres. At the conclusion of this planning period approximately 18,550 acres
(29 square miles) will remain roadless. However, this total may be reduced each year beyond 1997 as the
development of the gas field continues.

The following map (Figure F-15) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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TENMILE CREEK 2296

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

This area is a small triangular shaped tract of National Forest System lands located between the
Weminuche Wilderness and Animas River Corridor.

RARE II recommended classification of the area as wilderness because it ha(j a high wilderness.attributes
rating and had a logical manageable boundary. The United States Congress added all but 97 acres of the
area to the Weminuche Wilderness with the passage of the 1980 Colorado Wilderness Act.

The character of the unit is created by the narrow V-shaped valley containing Tenmile Creek immediately
above its confluence with the Animas River. This lower valley has numerous riparian areas scattered along
the stream arid among numerous rock outcrops.

II. WILDERNESS/FlOADLESS POTENTIAL

The segment that was excluded from the wilderness addition consisted of the Durango Narrow Gauge
Railroad right-of-way and the area northwest of the railroad tracks. This area consists of the Animas River
and the steep sidewall of the Animas River canyon.

Opportunity for solitude is lacking because of the visual and audible impact of the railroad.

III. CURRENT DEVELOPMENT AND USES

This roadless area in now part of the Weminuche Wilderness and is managed to protect its wilderness
resource. Public use is limited to recreation activities in a primitive and pristine wilderness setting. Natural
ecological processEls are allowed to operate in a natural environment. Management activities are in
response to the' management prescriptions of the San Juan National Forest's land and Resource Manage
ment Plan.

The remaining 97 acres are managed undera 2B prescription. Semi-primitive motorized recreation.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned developments for this area.

The following map (Figure F-16) shows the general configuration of the RARE II area.
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WHITEHEAD PEAK 2297

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

The 600 acres Whitehead Peak area is located at the north end of the Animas Ranger District in San Juan
County. The area shares boundaries with the Weminuche Wilderness on the south and east side and the
Bureau Of Land Management's managed lands near Silverton (presently known as the Silverton Special
Recreation Management Area) on the north and west.

RARE II found most of the area suitable for potential wilderness designation. About 460 acres were involved
in a land administration transfer between the Forest Service and the Bureau of Land Management, which
was enacted by the Congress in 1983. A portion of this roadless area and a portion of BLM lands involved
in the administrative exchange were added to the Weminuche Wilderness in the 1980 Colorado Wilderness
Act. The part that went to the BLM is now included in the BLM's 'Weminuche Contiguous' Wilderness Study
Area.

The unit consists of high peaks and alpine and SUbalpine meadows and ridges between 10,000 and 13,434
feet above sea level. Small portions of the area supporta spruce forest, while the remaining area is rocky
and supports alpine tundra of grasses and wildflowers. There are numerous running streams wilh cascad
ing waterfalls. These form drainage patterns that radiale from Whitehead Peak.

III. CURRENT DEVELOPMENT AND USES

(\

The entire ar(;1a that remained in National Forest stalus is managed as legislated wilderness under the C
di!ledclion of th':l WiNldernesls ACIt. ~UbIIiC use is limitedII to rdecreation a<:tivities in a

l
pri~itive andMPriStine _

WI erness setting. atura eco oglca processes are a owe to operate In a natura environment. anage-
ment activities are directed by the management prescriptions of the San Juan National Forest Land and
Resource Management Plan to be supplemented and amended by the Management Implementation
Schedule for the Weminuche Wilderness (now in development).

The following map (Figure F-17) shows the general configuration oLthe-RARE II area.
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CUNNINGHAM CREEK 2298

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

The 1280 acre Cunningham Creek area is located at the north end of of the Animas Ranger District in San
Juan County. This area shares common boundaries with the Weminuche Wilderness and Bureau of Land
Management lands near Silverton (presently known as the_Silverton Special Recreation Management
Area).

RARE II recommended that 440 acres of the area be added to the Weminuche Wilderness and the
remaining 840 acres be managed for non-wilderness purpose. In 1983 the non-wilderness acres were
transferred to the BLM in the administrative land exchange. The part of the area involved in the exchange
is now included it the BLM's 'Weminuche Contiguous' Wilderness Study Area.

This roadless area is primarily natural in character. It contains high elevation country (10,000 to 13,000 feet
above sea level) with rugged peaks and alpine and subalpine meadows. A small portions of the area
supports a spruce forest, while the remaining area is rocky and supports alpine tundra and grasses and
wildflowers.

III. CURRENT DEVELOPMENT AND USES

The entire area that remained in National Forest status was added to the Weminuche Wilderness and is
managed according to the mandates of the Wilderness Act. Public use is limited to recreation activities in
a primitive and pristine wilderness setting. Natural ecological processes are allowed to operate in a natural (-
environment. Management activities are directed by the wilderness management prescriptions of the
Forest's Land and Resource Management Plan to be supplemented by the management implementation
schedule for the Weminuche Wilderness (now in development).

The following map (Figure F-18) shows the general configuration of the RARE II area.

F - 54



RARE II Area

Name: Cunningham Creek

Number: 298

Roods

Wilderness Study Area

Wilderness Addition

Wilderness

Harvest entries
belween 1980 and 1990

RARE II Boundol)'

Suitable l1mber lands

Weminuche Wilderness

This area is
currently
managed by
he BLM

Si Ivert 0 n k:'

3
o
(f)

(\

o 2 4

111----11 II
I 3 5

Mil e S Figure F - 18

F - 55



EAST ANIMAS 2302

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

This roadless area lays between the Missionary Ridge road and the private and National Forest System
lands along the Animas River. Its western and northern boundary is in the Animas River corridor and its
eastern boundary flanks the numerous timber sales on the slopes of Missionary Ridge.

Road access to the area is via Missionary Ridge Road #682. Canyon Creek Trail #545 is the only Forest
trail to access the area.

RARE II recommended addition of 4,380 acres of the 18,220 acre roadless area to the Weminuche
Wilderness. The recommended area was added to the Weminuche by the Colorado Wilderness Act of
1980. The Forest Land and Resource Management Plan provided the following management direction to
the remaining lands: semi-primitive non-motorized recreation (3A), wildlife management (4B, 5B, 6B), and
wood fiber production (7C and 7E).

The area is characterized by the steep slopes rising out of the Animas River Canyon which is part of the
overall slopes leading to the top of Mountain View Ridge. Once out of the steep canyon walls, the area has
a more moderate and constant rise in elevation. The area is highly dissected by numerous streams that
are tributaries to the Animas River. The elevational range is from 7,000 feet on Carson Creek up to 12,000
feet on the slopes leading up to Mountain View Crest. The geology is displayed by numerous rock outcrops
and rock cliffs. They are a mix of sedimentary and igneous origin. There is a wide variety of soil types most
of which are fairly unstable on the steeper slopes.

The overstory vegetation cover is primarily mixed conifer with some Ponderosa pine types in the lower
elevations along the Animas River and spruce and fir in the areas approaching the tree line.

Wildlife species in the area include birds, animalsand insects commonly found in the San Juan area of
the Southern Rocky Mountains. Typical species include deer, elk, coyote, chickadee, and green tailed
towhee. The area is rich in wildlife because of the wide variety of vegetation ranging from the dry
ponderosalgambel oak type up through the aspen, spruce, and fir. Tank and Canyon Creek have a fair
to good fishery and could be candidates for fisheries habitat improvement projects in the future. There are
no known T&E species inhabiting the area.

Very little cultural resource inventory has been done in the area and no sites have been recorded. Based
on data from surveys in surrounding areas, there is a moderate to high likelihood that sites exist along
drainages and in open parks and meadows. There are no known areas of interest that any tribes may have
under the American Indian Religious Freedom Act.

Dispersed recreational use of the area is limited to hunting and hiking. The area does provide a scenic back
drop for viewing from Colorado Highway #550, the Durango Silverton Narrow Gauge Railroad, and
recreation traffic along the Missionary Ridge Road.

II. WILDERNESS/ROADLESS POTENTIAL

The portion of the original area designated wilderness by the 1980 Act had a very high wilderness attribute
rating. The balance of the area that was recommended for non-wilderness was ranked in the lower twenty
percent.
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Opportunities for solitude are moderate since very few people utilize the steep slopes leading out of the
Animas River Canyon.

The area can not be logically connected to other roadless areas but could be added to the Weminuche
Wilderness.

III. CURRENT DEVELOPMENT AND USES

Approximately 400 acres of roaded area was included within the 1979 RARE II boundaries. Beyond this,
the area has not been modKied by any resource management activities.

National Forest System lands to the east of the roadless area have experienced moderately heavy timber
harvests in the past. The area also provides some livestock grazing. Wilderness is adjacent, to the north.
The Animas River Corridor, to the west, is managed for dispersed recreation and scenic quality. The major
feature of the corridor is the narrow gauge railroad and white water boating on the Animas River.

IV. POTENTIAL DEVELOPMENT AND USES

The following chart displays timber sales, by a~ernative, that would affect the unroaded character of the
area:

RARE Sale Name Acres H1 H2 H3 H4 H5* H6

302 Can Bear It 111 860 x x
302 Crazy Woman 600 x x x x
302 Grasshopper 720 x x x

* - H5 - is the preferred alternative.

There is limited potential for wildlife habitat improvement through prescribed burning, but no specific
projects have been identnied. There are no planned developed recreation sites.

Potential mineral resources, ·both locatable and leasable, are not considered significant and no exploratory
activities are foreseen at this time.

Of the original 18,220 acres in this roadless area, 4,380 have been added to the Weminuche Wilderness
and the balance of 13,840 (21.6 square miles) were released to other non-wilderness uses. Roading of this
area could occur because of unplanned mineral activity and oil, gas or coal leasing.

The following map (Figure F-19) shows the general configuration of the RARE II area.
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WEST NEEDLE 2303

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

The 24,550 acre West Needle roadless area is located on the Animas Ranger District in San Juan and La
Plata counties. Its eastern boundary is located along the former boundary between the Forest and lands
once administered by the Bureau of Land Management. The BLM lands were added to the National Forest
System in the administrative exchange in 1983. Most of the other lands surrounding the area are National
Forest System lands except for approximately five miles along private lands in the Electra Lake area.

Access to the area is via Colorado State Highway #550, Lime Creek road, #591, Haviland Lake Road,
#671, and an un-numbered four-wheel trail to Forebay Lake near Haviland Lake. The area is also accessi
ble by the Durango Silverton Narrow Gauge Rail Road at Needleton. Cascade Creek Trail #511 and the
Crater Lake Trail #623 are the two primary Forest trails serving the area.

RARE II recommended 15,800 acres of this area for wilderness. These acres eventually were included in
the West Needle Wilderness Study Area by the Colorado Wilderness Act of 1980. The Forest Plan allocated
the non wilderness study acres to semi-primitive non-motorized recreation (3A), motorized recreation, and
livestock production (2A and 6B) emphases.

Physiography of the area is characteristic of what is called the San Juan uplift. The area contains rugged
and steep terrain in the northern part and then slopes down to the southwest in a series of sedimentary
benches. The mountains have been uplifted and subjected to glacial erosion and shaping. The elevation
range is 7,200 feet near the Animas River at the southern end up to 13,158 ofTwilight Peak. The geology
of the area consists mostly of Pre-Cambrian metamorphic and intrusive igneous rocks. Lower flanks of the
mountains and canyon walls are veneered with talus, landslide deposits, and thin gravels. Rocks of the
western half of the area are metamorphosed lava flows, called Twilight Gneiss. The southern two thirds
contain metamorphosed volcanics and sediments. Soil characteristics and production potentials within the
area vary considerably as a function of landform, slope and parent material.

The area has a great amount of natural ecological and vegetative diversity resulting from variations in
landform, soils, and geology. The drainage patterns, steep slopes, and rocky areas which are characteris
tic of the area preclude the possibility that large continuous areas of a single vegetation type will ever
dominate the area. Vegetation is mainly alpine and sub-alpine intermixed at lower elevations with decidu
ous and coniferous trees, with large natural openings and a mosaic of rock outcrops.

Wildlife species presently found in the West Needle include the typical species of the Southern Rocky
Mountains. Some of the common species are elk, mule deer, Rocky Mountain goat, Rocky Mountain
bighorn sheep, bear and possibly mountain lion. Some other common species include numerous song
birds, raptors, pika, marmot coyote, weasel and pine grosbeak. There are no known listed T&E species
presently inhabiting the area. The wolverine is on the Colorado list of threatened species, but it is not known
to inhabit the area even though acceptable habitat is present. Habitat for pine marten, a species of limited
population, is also found in the area.

Most lakes and streams in the roadless area contain fish. East Lime Creek is the only stream that has
previous fisheries habitat improvement projects. Although no archaeological field surveys have been
undertaken in the area it is possible that remnants of some small prehistoric camps exist. The area is
considered to have low archaeological sensitivity. One important historic property exists in the vicinity. The
former Denver and Rio Grande Western Railroad from Durango to Silverton, which is now operated as a
tourist attraction by the Durango and Silverton Narrow Gauge Railroad, runs along the eastern and
southern boundary of the area. The railroad is listed on the National Register of Historic Places and is
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designated a National Historic Landmark by the U. S. Department of the Interior. There are no known areas
of interest that any tribes may have under the American Indian Religious Freedom Act.

The area is situated in the historic territory olthe Ute Nations. Archival research and contacts with members
of the Southern Ute and Ute Mountain Ute Tribes, however, have failed to identify any specific sites
important to the Ute peoples.

There are no developed recreation sites wnhin the area and no recreational structures other than trails.
A wide range of dispersed recreational activnies take place. Some of the more common activities include
driving for pleasure along the roads skirting the area to back packing and rock climbing. The area also
provides one of the most scenic back drop for the many motorists traveling along Colorado Highway #550
and for skiers using Purgatory Ski Area.

II. WILDERNESS/ROADLESS POTENTIAL

The wilderness attribute rating for the area allocated to wilderness was in the top 33 percent for the Forest
and in the Region's top 50 percent. The rating for the portion that was allocated to non-wilderness was
much lower.

Opportunities for solitude depend on the terrain between the user and the development along the western
side. The higher in elevation the more noticeable the impact from development along Colorado Highway
#550.

(i

This roadless area is separated from the Weminuche Wilderness and other roadless areas by the narrow (-
gauge railroad, to the east, and Colorado State Highway #550, to the west.

III. CURRENT DEVELOPMENT AND USES

The West Needle area contains no facilities other than recreation trails. There have not been any recent
wildlife habitat improvement projects or timber sales. A portion of the area was involved in the historic Lime
Creek burn. Most of the burn has been either replanted wnh spruce and lodgepole pine or allowed to
naturally revegetate.

The northern portion of the area allocated to non-wilderness provides one of the best areas for snowmobil
ing in southwestern Colorado.

National Forest System lands adjacent to the area are managed to provide a wide variety of recreational
activities and uses. Commodity uses such as timber sales and livestock production have not been
emphasized in land management because of their potential visual impact to recreation uses along the 550
corridor, the Purgatory ski area and the many private homes and developments along the highway.
Colorado Highway #550 has been designated a Scenic Byway, giving the area a new national dimension
of scenic and recreational importance.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation developments in the area. Some trailhead and interpretive facilities are
being constructed along the borders to serve the public traveling along the highway and/or those who may
stop and enter the area for a variety of recreational activities. There are no planned timber sales or wildlife
habitat improvement projects planned this decade. The National Forest System lands will be managed to
maintain their roadless character.

F - 60



c

Cascade Creek, Crater Creek, East Lime Creek, and Lime Creek all have potential for fisheries habitat
improvement projects. However, most of these improvements, if done in the next few years, would not
significantly affect the roadless character of the area.

Current mining activity, which is limited to a number of unpatented mining claims, is minimal. There are
no applications or existing leases for leasable minerals; The potential for mineral deposits exists on the
area, although there is little activity on existing claims. The geology indicates low potential for leasable
minerals such as oil, gas, and geothermal resources. One section (640 acres) is owned by the State of
Colorado including all surface and mineral rights. This section is completely surrounded by National Forest
System lands and has been identified as highly desirable for acquisition by the Forest Service.

Of the original 24,550 acres in this roadless area, 15,800 were placed in the West Needle Wilderness Study
Area ryvSA) and the balance released to mu~iple uses, other than wilderness. The released acres are
managed in a manner that retains the roadless condition. The released acres could be roaded to serve
mineral development and oil, gas or coal leasing.

The following map (Figure F-20) shows the general configuration of the RARE II area.
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BLACKHAWK MOUNTAIN 2304

I. RARE II IDENTIFICATION, RECOMMENDATION,AND DESCRIPTION

This 17,750 acre roadless area contains the area radiating out from the high ridge between Blackhawk
Mountain, Section Point Peak, and Hermosa Peak. The area is located in both the Dolores and Animas
Districts and is entirely within Dolores County. The western boundary is along the Dolores River. The north
and south boundaries parallel Barlow and Scotch Creeks respectively. The east boundary parallels the
Hermosa Park road.

The area is accessible from Colorado Highway #145, the Barlow Creek Road #578, Hermosa Park Road
#578(A), Scotch Creek Road #550, and Hotel Draw Road #550(A). The Rico-5i1verton Trail # 507 is the
only Forest trail that accesses and serves the roadless area.

RARE II recommended the area for non-wilderness. The National Forest Land and Resource Management
Plan allocated 8,590 acres to semi-primitive non-motorized recreational opportunity (3A), 8,000 acres to
increased water yield through timber harvest (9B), and approximately five percent of the area split evenly
between managelTlent prescriptions 2A, 2B, and 7C.

Physiography of the area is characterized by the numerous stream channels and ridges radiating in all
directions from the high ridge formed by Blackhawk and Hermosa Peak. The arj3a is highly dissected with
the radiating stream channels. The elevational range goes from 8,600 feet near Spruce Gulch to 12,681
feet on the summit of Blackhawk. Parent geology is made up of sedimentary layers with shallow to deep,
unstable soils.

Vegetative overstory is the mixed conifer type with Ponderosa-aspen mix in the lower elevations and
aspen-white fir mix at the upper elevations. Depending on exposure there are pockets of Douglas fir and
spruce. Above tree line on the three high peaks the alpine tundra exists and punctuated with cliffs and
monolithic rock outcrops.

Wildlife species inhabiting the area are typical of wildlife found in the Southern Rocky Mountains. Common
species include elk, snow shoe hare, and mountain bluebird. There is a good animal spj3cies mix because
of the varied habitats created by the variety of under story vegetation. There are no known T&E species
in the area.

Cultural resource inventories have been conducted in some parts of the area. Some sites have been
recorded during these inventories that include isolated finds, lithic scatters and historic mining features.
There is a moderate to high likelihood of additional sites occurring in open parks, meadows, and along
stream courses. The likelihood of additional finds on the steep slopes and in the dense timber stands is
low. There are no known areas of interest that any tribes may have under the Americ,an Indian Religious
Freedom Act.

The primary dispersed recreation us is hunting, hiking, vieWing the scenery and othl3r'day use activities.

II. WILDERNESS/ROADLESS POTENTIAL

The area had a low wilderness attributes rating because the combined effects ~i' d\lv~IOpments (mining,
unimproved four-wheeled roads, range improvements) lowering the natural integrity.
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Opportunity for solitude is minimal because of the surrounding roads and the mining and town site activity (~.
at Rico.

The area cannot be linked to other roadless areas or classified wilderness.

III. CURRENT DEVELOPMENT AND USES

In 1988, the Barlow Creek timber sale, affected approximately 1,880 unroaded acres. Two other areas
within the boundary were roaded prior to the 1979 RARE II boundary establishment.

National Forest System lands surrounding the roadless area provide a variety of public values. The areas
in the river and stream bottoms provide a scenic backdrop for recreation travel along the surrounding
roads. The mining district around Rico is comprised of many mining patents that could be reactivated in
future years. Some summer home development is occurring on other private lands.

IV. POTENTIAL DEVELOPMENT AND USES

The following chart displays timber sales, by alternative, that would affect the unroaded character of this
area:

RARE Sale Name Acres H1 H2 H3 H4 H5* H6

304 Telescope 180 x x
304 Lower Barlow 825 x x

* - H5 - is the preferred alternative.

Potential exists for wildlife habitat improvements but none are planned at this time.

A small portion of the area, approximately 500 acres around Rico is listed by the Department of Energy
as very important for uranium. The area contains known quantities of hard rock minerals and geothermal
potential. There presently is no coal, oil, or gas exploration activity.

Following RARE II, the entire 17,750 acre roadless area was released for multiple use management. A total
of 1,880 of the released acres have been modified through subsequent resource management activities.
At the conclusion of this planning period, 15,870 acres will maintain theirJoadless character. Portions of
ttie area coula De roacted through unplanned mineral development and oil, gas and coal leasing. Some
additional acreage could be modified for roads and utilities if some of the private lands adjacent to the area
were to be developed for homes.

The following map (Figure F-21) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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STORM PEAK 2305

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION
/

The Stomi'Peak roadless area contains 52,270 acres of National Forest System lands in Montezuma and
Dolores counties. The area has a shapeless irregular and meandering boundary. The area is located in
portions of nine townships near the center of the Dolores District. Starting near the confluence of the
Dolores and West Dolores Rivers the northern and western boundary roughly parallels the West Dolores
River except for setbacks to avoid the Stoner Mesa and Eagle Creek roads. Where the boundary drops
down to the Dolores River near Cayton Campground it turns and meanders southeast along the Dolores
River except for set backs to avoid the roaded areas around Rico and on Taylor Mesa.

Points along the following roads are within one quarter mile or less of the roadless area boundary; West
Dolores Road #535, Stoner Mesa Road #686, Eagle Creek Road #471, Colorado Highway #145, Taylor
Creek Road #545, Pothole #692, Taylor Mesa Road #547, and Priest Gulch Road #548. The following
Forest trails access or serve the area; Wildcat Trail #207, Calico National Recreation Trail #208, Stoner
Mesa Trail #624, Stoner Creek Trail #625, Johnny Bull Trail #639, Burnett Trail #641, and Twin Springs
Trail #739,

RARE II recommended that the entire area remain in non-wilderness status because of the low wilderness
attributes rating, the wide variety of resource values and management opportunilies that exist. The Forest
Land and Resource Management Plan subsequently allocated the area to a wide variety of management
prescriptions (2A, 3A, 2B, 4B, 5B, 6B, 9B, 7E, and 1OD). These management prescriptions emphasize every
resource from recreation to intensive wood fiber production.

There is no characteristic physiography description for the area because of the size and shape. It includes
mountain peaks, mesas, deep canyons steep valley slopes, rolling high country, and a host of other land
forms. It is highly dissected by numerous streams that are tributary to the Dolores and West Dolores Rivers.
The elevational range is from 7,400 feet near the confluence of the two Dolores River then reaches up to
the 12,340 summit of Elliot Mountain. Geology of the area is manifested by rock outcrops and cliffs of both
sedimentary and igneous origin. The soil types vary widely and run the full range of instability to stable and
shallow to deep.

Vegetation varies according to elevation and exposure. Typically there is ponderosa pine and Gambel oak
in the lower country and mixed conifer in the mid elevations. There are nine or more mountain peaks that
have spruce and fir and Iirnited amounts of alpine tundra.

Wildlife species found in this area are typical of those found in the Southern Rocky Mountains. Common
species include beaver, deer, elk, mallard, pika, white-tailed ptarmigan. The large number of vegetative
types has created an extremely diverse habitat. There are no known T&E species in the area.

The many cultural resource surveys in or about the area have located and identified numerous sites
consisting of isolated Iithics, lithic scatters, some ground stones, historic aspen art, and habitation struc
tures. Many of these sites are likely to be eligible to be listed in the National Register of Historic Places.
There is a moderate to high likelihood of additional sites occurring in open parks and meadows, along
drainages, and on level areas near permanent water sources. The likelihood of sites occurring on steep
slopes and in dense timber is low to moderate. There are no known areas of interest that any tribes may
have under the American Indian Religious Freedom Act.
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( The area has a number of trails which provide for a diverse trail travel related recreational opportunity.
Hunting, hiking and mountain biking are probably the predominant activities. Since mountain bikes are
prohibited in wilderness, areas such as this provide for biking in a semi-primitive setting.

II. WILDERNESS/ROADLESS POTENTIAL

The area had a very low wilderness attributes rating because of the many roads that were constructed into
the high country between the Dolores and West Dolores Rivers. Another primary reason for the low rating
is the combined effects of developments (mining, unimproved roads, range improvements) also lower the
natural integrity.

The area cannot be linked to other roadless areas or existing wilderness.

III. CURRENT DEVELOPMENT AND USES

Approximately 7,350 acres of this area have been modified through timber harvest activity since 1979.

Sale Name Sale Acres Miles New Roads

1979 General Taylor 750 2.5
1984 Stoner Mesa 3,680 6.7
1984 Morrison Creek 1,040 0.3

C 1986 Head Priest 600 0.8
1986 Priest Rim Salvage 80 0

Some of the roads constructed for the timber sale activity are closed seasonally to recreation use.

The area contains the Calico National Recreation Trail which was one of the first so designated trails on
the San Juan National Forest.

A wide variety of resource and recreational uses occur on the National Forest System lands surrounding
the Storm Peak area. In the Rico area there are the visages of the mining activity for which the town was
settled. Both the Dolores and the West Dolores rivers were studied for wild and scenic rivers values. The
Dolores was found to be eligible for addition to the Federal Rivers System but the congress did not act
on the issue.

IV. POTENTIAL DEVELOPMENT AND USES

Presently there are no known impacts from planned recreation and livestock management projects. There
is some opportunity for wildlife habitat improvement through vegetative manipulation but no projects are
currently planned for the area.
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The following chart displays timber sales, by alternative, that may affect the roadless nature of the area.

RARE Sale Name Acres H1 H2 H3 H4 HS* H6

30S Stoner Canyon 470 x x
30S Twin Eagle 1,300 x
30S Upper Stoner 400 x x
30S Head Priest 1,200 x
30S Geyser Park 1,120 x x x x x
30S Eagle Creek 1,SOO x
30S Fall Creek 880 x x x x x
30S Truby Creek 1,S20 x x x x x

* - HS - is the preferred alternative.

The Department of Energy shows that about 60 percent of the area may contain nuclear mineral resources.
The area also contains known geothermal, hard rock minerals and gas and oil. There are existing mineral
leases.

The entire S2,270 acres of this roadless area were released to multiple use management. Thus far
approximately 7,3S0 of the released acres have been modified through resource management practices.
44,920 acres (70.2 square miles) are currently managed in a roadless condition. The area could be roaded
if unforeseen of oil and gas development on the existing leases should occur.

The following map (Figure F-22) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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HERMOSA 2306

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

At 146,105 acres this is the largest of the roadless areas on the San Juan National Forest. The area is
located in portions of twelve townships in the central part of the Forest. Most of the area is in La Plata
County but the western portions fall into Montezuma County. The irregular boundary is caused by roads
that penetrate into the general area and deep narrow valleys like Bear Creek that have remained unroaded.
The area is totally surrounded by National Forest System lands and private lands in the corridor along
Colorado Highway #550. The nearest existing designated wilderness is located across the Animas River
Valley.

The area is within one quarter mile or closer to thirteen Forest Service system roads, Colorado State
Highway #550, ten four wheel drive roads, and one private mining road. Nine of the roads actually
penetrate the existing RARE II boundary. The area is served by the following major Forest trails; Hermosa
Creek Trail #514, Little Elk Trail #515, Goulding Creek Trail #517, Jones Creek Trail #518, Big Bend Trail
#519, Corral Draw Trail #521 , Neglected Trail #547, and the South Fork Trail #549. The Highline Trail #520
also skirts the area on the west side. This is a portion of the Colorado Trail which is a system of trails that
connect Durango, Colorado with Denver Colorado.

(

RARE II findings for the area indicated that nearly 69,000 acres lacked wilderness character and were
recommended for non-wilderness. Based on public input for the first and second Hermosa Drainage Study
Plans, the Hermosa Unit Plan study effort and Forest Plan effort, allocations of the Forest Plan were: 78
percent of the area remain unroaded under management prescription 3A which provides a semi-primitive
non-motorized recreation opportunity. The remaining portion of the area that had very low wilderness (
attributes was allocated to a variety of management prescriptions, including; 2A (six percent), 1B (one --
percent), 2B six percent, 4B (two percent), 5B (three percent), 6B (one percent), 7C (two percent), and 7E
(one percent).

Physiography of the area covers the entire range from flat to vertical cliffs. The elevation ranges between
7000 and 13,200 feet. The four major streams that drain the area have numerous yearlong and intermittent
streams that dissect the surface of the area. The highly dissected valleys also have a wide variety of surface
geology. Soil types, depths, and erodibility vary widely. Every slope aspect (exposure) on the compass
exists somewhere in the roadless area.

The wide range of elevations, slope aspect, and variety of soil and geology types have resulted in an
extremely complex mixture of plant communities. At the lower elevations, pine and oak dominate the
vegetative type. As elevation increases, a transition to fir-aspen (mixed conifer) occurs and then on to a
spruce-aspen complex. Douglas fir is found on the northern aspects throughout the mixed conifer type.
The higher elevations, near tree line, have spruce-fir forest. Interspersed throughout the forested areas are
open grassland parks and occasional wet meadows.

Wildlife species that inhabit the area are typical to the southern Rocky Mountains. Common residents
include a large number of species of birds, rodents, fur-bearers, economic game species, fish, predators,
amphibians, and a large number of small vertebrates and invertebrates. Wildlife habitats are extremely
varied because of the large elevational change and resultant numerous vegetative types present. The
higher elevations of this area provide excellent summer habitat for elk. The Hermosa drainage has long
been known for its quality habitat for elk calving and summer range. The edges of the roadless area are
crossed by several major migration routes connecting the summer range areas with winter ranges in the
lower country outside the roadless area and the National Forest.
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Peregrine falcon, a federal endangered species, inhabits the area. There is also habitat for the Mexican
spotted owl.

Previous cultural resource surveys within the area have identified numerous artifacts and properties, some
of which are likely to be eligible for the National Register of Historic Places. The properties include both
historic and pre-historic resources. They range from isolated finds, lithic scatters to historic mines and
structures. The predictability of further survey finds is high to moderate in the level areas and stream
bottoms and low in the heavily timbered areas and steeper slopes. The La Plata Mountains on the south
side of the area are known to be an area of special interest to the Navajos.

The entire area prOVides a full spectrum of recreational activities. The Hermosa drainage has long been
a special area for recreationists to enjoy activities in a natural setting that would be prohibited in classified
wilderness. Although managed for semi-primitive non-motorized recreation opportunity, the area has a
system of designated trail routes open to motorcycles and other motorized ATVs. In more recent years
mountain bike use has become a leading recreation use. Water related recreational activities are mainly
stream fishing and enjoying the stream area environment.

II. WILDERNESS/ROADLESS POTENTIAL

The portions recommended for non-wilderness are mineralized and have a very low wilderness attributes
rating. The Hermosa drainage has a high wilderness attributes rating and meets all other criteria for
wilderness. However, there exists a strong public sentiment to keep the area roadless but not stop historic,
high demand recreational activities such as motorcycling and mountain bike use that exists on the trails
in the area. Wilderness would not meet the recreational needs of the public that have been identified for
this unique area.

III. CURRENT DEVELOPMENT AND USES

There are 1,200 acres in the Dry Fork area, lacking roadless character, that were included in the area
because of unclear definition when the areas were first identified. There have been some prescribed burns
for wildlife habitat improvement in the area but they do not materially affect the roadless character. No
activRies that would change or modify the roadless character have occurred in the main Hermosa
Drainage.

Timber sale activities occurring after RARE II that modified the roadless character of portions of the area
include a number of timber sales located on the periphery, with only a small portion of the sale extending
into the area. They include:

Sale Name Sale Acres Miles New Road

1980 Burnt Ridge 160 0.2
1983 Logan Springs Aspen 200 0
1984 Driveway Sale 440 0
1984 Grindstone Salvage 240 0
1984 Top Salvage 200 0
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1989
1990

Dutch Creek
East Hermosa

800
480

4.7
1.2

c
The new roads that were constructed for the timber sales are generally closed, but may be opened on a
seasonal basis for other public uses. There has been no significant change in recreational uses because
of the development activities.

The National Forest System lands surrounding this unroaded area are managed for a wide variety of
recreational and commodity uses. The area has no logical tie with existing wilderness The nearest other
roadless area is Ryman (#315) but it is separate because of the roads constructed between the two areas.

IV. POTENTIAL DEVELOPMENT AND USES

There are no planned recreation developments for the area. The existing trail system within the area will
continue to be upgraded and rehabilitated as funds become available. The 3A area will continue to be
managed as roadless under the semi-primitive non-motorized recreation management.

The following chart displays timber sales, by alternative, that would affect the unroaded character of this
area:

RARE Sale Name Acres H1 H2 H3 H4 H5* H6

306 Bear Creek 285 x x
306 Cherry Park 160 x x x
306 Monument Hill 400 x x
306 Dutch II 1,160 x x x x x

* - H5 - is the preferred alternative.

The current level of livestock grazing is expected to continue and existing range improvements will be
maintained and/or upgraded when needed. Portions of the area in and around the La PlaIa Mountains are
mineralized and have current on-going prospecting and mining operations. Mineral potential for the
Hermosa Drainage portion is low and there are no known mineral development activities.

The original roadless area was released to multiple use management. Of the 146,105 released acres, 3,720
acres have been modified through resource management practices. 142,385 acres (222.5 square miles)
are currently roadless. Portions of the area could be roaded as a result of additional timber sales and
possibly because of unforeseen mineral development and oil, gas or coal leasing.

The following map (Figure F-23) shows the general configuration of the RARE II area and displays timber
impacts through 1990.
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SHEEP MOUNTAIN 2307

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

The 4,150 acre Sheep Mountain roadless area is located between the Weminuche Wilderness and Wolf
Creek Pass (Colorado Highway #160) on the eastern side of the Pagosa District. This narrow scenic area
is located in Mineral County. The northern boundary is along the Weminuche Wilderness boundary. From
its eastern point near the summit ofWolf Creek Pass, the south boundary parallels Colorado Highway #160
to a point near Treasure Falls. The western boundary is up slope and on the east side of the West Fork
of the San Juan River. The nearest vehicular access to the area is along Colorado Highway #160 which
is also known as Wolf Creek Pass. This mountain pass has been immortalized in song by CW. McCall.
There are no developed trails that serve this area. The Continental Divide National Scenic Trail skirts the
area on the eastern edge near Wolf Creek Pass.

The RARE II analysis recommended the area for non-wilderness. Allocations in the Forest Land and
Resource Management Plan emphasized management for semi-primitive non-motorized recreational op
portunity (3A).

.Physiography of the area is characterized by a high elevation ridge connecting Sheep Mountain with the
Continental Divide. The ridge is dissected with the head water rivulets and channels of numerous small
unnamed streams. The steep constant gradient slopes above the highway are often punctuated by
towering cliffs and monolithic rock formations. The greatest elevational difference is on Sheep Mountain
itself, where the toe of the mountain is 8,600 feet above sea level and the summit is 12,369. The surface
geology is primarily sedimentary rock layers in the lower area and igneous outcrops on the mountain
peaks. Soils are varied but most are considered to be unstable and subject to block and mass slumping.
The instability of the soils and geologic formations are evidenced by the massive slumps and slides that
occurred during the construction and improvement of the Wolf Creek Pass highway.

Vegetative overstory is mixed conifer stands on the lower slopes and spruce-fir in the stands near tree line.
. Above tree line there is a large area along the ridge and at the summit of Sheep Mountain of alpine tundra.
The overstory trees are cut by many avalanche paths that cross the area and end in the valley bottom. The
understory vegetation types vary Widely and blend with the low vegetation of the numerous open areas.

Wildlife species inhabiting the area are typical of the SUb-alpine portions of the San Juan Mountains. Rocky
Mountain bighorn sheep, white-tailed ptarmigan, and pika are the representative species. Elk is found in
abundance during the summer but leave the area during the deep snow cover of the winter months. There
are no known T&E species inhabiting the area. There is limited habitat for Canada lynx and wolverine but
no sightings have been reported.

We have not conducted cultural resource surveys in the area so there are no recorded sites. There is a
moderate chance of existing sites in the alpine areas, meadows and along permanent water sources. There
are no known areas of interest that any tribes may have under the American Indian Religious Freedom Act.

Dispersed recreation within the area includes hunting, sightseeing, and hiking. Sheep Mountain provides
a spectacular scenic back drop for visitors traveling along Colorado Highway #160 over Wolf Creek Pass.
The cliffs and monoliths separated by the avalanche chutes and tumbling mountain streams also add to
the Viewing enjoyment of the many highway users.
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C II. WILDERNESS/ROADLESS POTENTIAL

The wilderness attributes rating for the area was in the Forest's upper one third when ranked against the
other roadless areas.

Even though there is a relatively high attributes rating, the area rates quite low from the standpoint of
solitude. The highway is visible from most of the area and highway noise permeates the area, especially
the noise from the big rigs using their Jacobs Brakes.

Although the area is adjacent to the Weminuche Wilderness it cannot be linked to any other roadless areas.

III. CURRENT DEVELOPMENT AND USES

This area has not been modified by any resource management activities.

IV. POTENTIAL DEVELOPMENT AND USE

There are no planned resource project activities in the area that would change or diminish the roadless
character of the area.

c
This entire area, 4150 acres, (6.5 square miles) was released to multiple use management but no modifica
tions have occurred, or are planned, that would affect the roadless character of the area. Mineral develop
ment and oil, gas or coal leasing could result in a portion of the area being roaded.

The following map (Figure F-24) shows the general configuration of the RARE II area.
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RYMAN 2315

I. RARE II IDENTIFICATION, RECOMMENDATION, AND DESCRIPTION

The 9,030 acre Ryman area covers steep slopes and canyons on the east side of the Dolores River between
Scotch Creek and Roaring Fork. Most of the area is located in Montezuma County with about 600 or 700
acres in Dolores County. Its western boundary parallels the Dolores River with its north and south
boundaries paralleling the Scotch Creek and Roaring Fork roads. The eastern boundary is along the past
timber sale areas at the top of the Roaring Fork road.

The area is generally surrounded by Colorado Highway #145, the Scotch Creek Road #550, and Roaring
Fork Road #435. The Ryman and Salt Creek trails provide access and dissect the area for recreation use.

The RARE II study and analysis recommended that the entire area remain non-wilderness. Subsequent
allocations in the Forest Land and Resource Management plan placed approximately 82 percent of the
area in the semi-primitive non-motorized recreation management prescription (3A). Other prescriptions
allocations were 9 percent to semi-primitive motorized (2B) and livestock grazing (6B).

Physiography of the area is created by the steep slopes climbing out of the Dolores River bottom and
ending in the higher and rolling country between the Dolores River and the Hermosa drainage. The steep
slopes that form the Dolores River Valley are highly dissected with side drainages that have formed steep
gradient stream bottoms. The elevation range is between 8,200 feet near the confluence of Roaring Fork
and the Dolores River and 10,200 feet near the headwaters of Ryman Creek. The parent geology of the
area is of sedimentary origin. The soils are varied between shallow and deep but are consistently unstable.

Vegetative over story is the mixed conifer type with Ponderosa-aspen mix in the lower elevations and
aspen-white fir mix at the upper end. Depending on exposure there are pockets of Douglas fir and spruce.

Wildlife species inhabiting the area are typical of wildlife found in the Southern Rocky Mountains. Common
species include elk, snowshoe hare, and mountain bluebird. There is a good animal species mix because
of the varied habitats created by the variety of under story vegetation. There are no known T&E species
in the area.

Previous cultural resource surveys in the adjacent area resulted in the location of only a few sites. These
sites included Iithics, lithic scatters and some isolated artifacts located in meadows. There is a moderate
to high likelihood of additional sites being present in meadows, along drainages and near permanent water
sources. The likelihood is lower for the steep slopes and dense tree covered areas. There are no known
areas of interest that any tribes may have under the American Indian Religious Freedom Act.

Dispersed recreation in the area is probably mostly hunting and maybe some occasional hiking or similar
day use activities. Portions of the area contribute to the scenic enjoyment of visitors driving along the
Scotch Creek and Roaring Fork roads.

II. WILDERNESS/ROADLESS POTENTIAL

The area had a very low wilderness attributes rating because of numerous unimproved four-wheeled routes
and range improvements.
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The area can not be connected to other roadless or designated wilderness areas.

IIJ~. CURRENT DEVELOPMENT AND USES

The 1987 Roaring Ridge timber sale affected the roadless character of 1,040 acres. Two miles of the 3.2
miles of road that were constructed are closed to recreation vehicle use.

National Forest System lands surrounding the area provide a variety of values. The area in the river bottom
and stream bottoms provide a scenic back ground for recreationists. The area along the eastern side
provides for timber harvest and some domestic grazing. The private lands in the river bottom are involved
in ranching and home sites.

IV. POTENTIAL DEVELOPMENT AND USES

There is a planned watershed project in Ryman Creek but its development will not affect the roadless
character of the area. There are no other planned developments and projects for any of the National Forest
resources. Potential exists for wildlife habitat improvements but none are planned at this time..

The mineral resource has some potential for hard rock minerals and coal. But there is no activity at present.
There are no existing oil and gas leases.

The entire area of 9,030 acres were released to multiple use management. There has been modification
of the character of 1,040 acres through subsequent management practices. There are no timber sales
planned in the area. A portion of the area could be roaded through unforeseen mineral development and (
oil, gas or coal leasing.

The following map (Figure F-25) shows the general configuration of the RARE II area and displays timber
impacts through 1990 if present.

F -78



Name:

Number:

RARE II Area

Ryman
315

Legend

RARE II Boundary

Suitable Timber Lands

Horvest entries
between 1980 and 1990

Wilderness

Wilderness Addition

Wilderness Study Area

Roods

o 2

3

4

5

6

7

8

9

10

Mi Ies

F·79

Figure F - 25



Appendix G
Bibliography



c

c

APPENDIX G
BIBLIOGRAPHY

Adams, D.M., Effects of National Forest Timber Harvest on Softwood Stumpage, Lumber,
and Plywood Markets. Research Bulletin 15. Forest Research Laboratory, School of Forestry,
Oregon State University, Corvallis, Oregon SOp. 1977.

Adams, D.M., 1983. An Approach to Estimating Demand for National Forest Timber.
Forest Science. 29 (2): 289-300.

Alward, G.S.; Davis, H.C.; Despotakis, K.A.; Loefting, E.M., Regional Nonsurvey Input-Output Analysis with
IMPLAN. Paper prepared for presentation at the Southern Regional Science Association Confer
ence, Washington D.C. (Place of Publication & Publisher are unknown); p. 24, 1985.

Alward, G.S.; Palmer, C.J.; IMPLAN: An Input-Output Analysis System for Forest Service Planning.
In: Precedings of the First North American Conference on Forest Sector Models; 1981; Williamsburg,
VA. Oxford, VA: A B Academic Publishing; P. 131-140. 1983

Barlow, T.J., Helfand, G.E.; Orr, T.W.; Stoel, T.B.; Giving Away the National Forests: An Analysis of U.S.
Forest Service Timber Sales Below Costs. Washington, DC: National Resources Defense Council
(NRDC). 1980

Brown, R.C,; Harding, B.L.; Payton, E.A.; Marginal Economic Value of Runoff From the San Juan National
Forest, Durango, Colorado. USDA Forest Service Rocky Mountain Forest and Forest & Range
Experiment Station and WBLA Inc. May 19, 1988. '

Cardellichio, P.A.,; Kirjasniemi, M.,; Modeling Production Behavior in Forest Sector Models, Chapt. 6,
pgs. 140-168, in M. Kallio, D, Dykstra, and C. Brinkley (Ed), The Global Forest Sector: an Analytical
Perspective. John Wiley and Sons. New York. 277 p. 1988.

Cleary, Brian D.; Greaves, R.D.; Hermann, RX; Regeneration Oregon's Forests. 3rd printing.
Corvallis, OR: Oregon State University Extension Service; 1978. 287p.

Connaughton, KP.; Jackson, D.H.; Majerus, G.A.; Alternative Supply Specifications and Estimates of
Regional Supply and Demand for Stumpage. Research paper PNW-RP-399. Portland OR: U.S.
Department of Agriculture, Forest Service, Pacific Northwest Research Stn. 1988.

Connaughton, KP.; Jackson, D.H.; Majerus, G.A.; (In press). Deriving Local Demand for Stumpage from
Estimates of Regional Supply and Demand. U.S. Department of Agriculture, Forest Service, Pac.
Northwest Res. Stn.

Daniels, B.J. and Hyde, W.F.; Estimation of Supply and Demand for North Carolina's Timber.
For. Ecol. Mnge., 14: 59-67. 1986.

Debyle, N.V.; Winoku, R.P. (editors); Aspen: Ecology & Management in the Western United States.
USDA Forest Service Rocky Mountain Forest & Range Experiment Station General Technical Report
RM-119 p. 283. 1985.

G -1



Friedman, M.; Price Theory, a Provisional Text. Aldine Publishing Company. Chicago, 285 p. 1962.

General Accounting Office (GAO). See U.S. Comptroller General, 1984.

Gorte, RW.; Benefit and Cost Considerations in National Forest Timber Sales. Washington, DC:
The Library of Congress, Congressional Research Service. 12 p.

Gregory, G.R.; Forest Resource Economics. Ronald Press, New York. 548 p. 1972.

Haugen, G.; Duff, D.; Anderson, A.; The Best Management Practices for the Management & Protection of
Western Riparian Stream Ecosystems. Western Division American Fisheries Society. p. 45. 1982.

Haynes, R.W.; A Derived Demand Approach to Estimating the Linkage Between Stumpage and Lumber
Markets. Forest Service. 23(2) 281-288. 1977

Haynes, R.W.; Connaughton, KP.; Adams, D.M.; 1984. Projections of the Demand for National Forest
Stumpage by Region; 1980-2030. Research Paper PNW-282. Portland OR: U.S. Department of
Agriculture, Forest Service, Pacific Northwest Research Stn.

Hedrick, D.W.; Young, JA; McArthur, JAB.; Keniston, R.F.; Effects of Forest and Grazing Practices on
Mixed Coniferous Forests of Northeastern Oregon. Tech. Bull. 103. Corvallis, OR; Agricultural
Experiment Station, Oregon State University; 1968. 23 p.

Henderson, J.M. and Quant, R.E.; Microeconomic Theory: A Mathematical Approach.
McGraw Hill Book Company. 274 p. 1958.

Hibbert, A.R.; Vegetation Management for Water Yield Improvement in the Colorado River Basin.
USDA Forest Service Rocky Mountain Forest & Range Experiment Station. p. 58. July 1979.

Hoover, R.L.; Willis, D.L.; Managing Forested Lands for Wildlife. Colorado Division of Wildlife. p. 459.1984.

Jackson. D.H.; Sub-regional Timber Demand Analysis: Remarks and An Approach for Prediction.
For. Ecol. Manage., 5: 109-118. 1983.

Jackson. D.H.; The Microeconomics of the Timber Industry. Westview Press Inc., Boulder, CO 13p. 1980.

Jacob, G; Schreyer, R.; Conflict in Outdoor Recreation: A Theoretical Perspective. Journal of Leisure
Research. Washington, DC: National Recreation and Park Association; 12(4): 368-380; 1980.

Johnson, KN.; Jones, D.B.; Timber Harvest SchedUling Model. (MUSYC) User's Guide and Operations
Manual. Fort Collins, Colorado: USDA Forest Service, Timber Management Planning; p. 242. 1980.

Johnson, R.S.; Effect of Small Aspen Clearcuts on Water Yield & Water Quality. USDA Forest Service
Intermountain Forest & Range Experiment Research paper. INT-333. Ogden, Utah. 1984.

Koutsoyiannis, A.,; Theory of Econometrics (2nd Ed.). Barnes and Noble, New York. 681 p. 1977.

Leaf, Charles F.; Watershed Management In the Rocky Mountain Subalpine Zone: The Status of Our
Knowledge. Res. paper RM-137. Fort Collins, CO: U.S. Department of Agriculture, Forest Service;
1975.31 p.

G - 2

c)

(J



(,

Leaf, C.F.; Watershed Management in the Central & Southern Rocky Mountains: A Summary of the Status
of Our Knowledge by Vegetation Types. USDA Forest Service Rocky Mountain Forest & Range
Experiment Station Research Paper RM-142. 1975.

Majerus, G.A.; Econometric Estimation of the Demand and Supply Curves for Timber in Montana, 1962-80.
Missoula: University of Montana M.S. Thesis. 52 p. 1982.

Megahan, W.F.; Reducing Erosional Impacts of Roads. In: Guidelines for Watershed Management.
FAO Conservation Guide. Food & Agriculture Organization of the United States. 1977.

Natural Resources Defense Council (NRDC). See Barlow et. al. 1980.

Nienstaedt, H.; Adaptive Variation - Manifestations in Tree Species and Uses in Forest Management and
Tree Improvement. In: Proceedings, 15th Canadian Tree Improvement Association; Part 2: 11-23;
1976.

Rao, P. and Miller, R.L.; 1974. Applied Econometrics. Wadsworth Publishing Company.
Belmont, California. 231 p.

Schwarz, Charles F.; Thor, Edward C.; Elsner, Gary H.; Wildland Planning Glossary.
Gen. Tech. Rep. PSW-13. Berkley, CA: U.S. Department of Agriculture, Forest Service, Pacific
Southwest Forest and Range Experiment Station; 1976.

Smith, David M.; The Practice of Silviculture, 7th ed. New York: John Wiley & Sons, Inc.; 1962. 578 p.

Stone, E.M.; The Impact of Timber Harvest on Soils & Water. Report of the Presidents Advisory on Timber
& the Environment. 1973. Reprint of Appendix M. USDA Forest Service. 1977.

Troendle, C.A.; King, R.M.; The Effect of Partial & Clearcutting on Streamflow at Deadhorse Creek,
Colorado. Journal of Hydrology, 90. Elsevier-Science Publishers B.V., Amsterdam. p. 145-157. 1987.

Troendle, C.A.; King, R.M.; The Effect of Timber Harvest on the Fool Creek Watershed, 30 Years Later.
Water Resources Research, Volume 21, #12. p. 1915-1922. 1985.

Troendle, C.A.; Leaf, C.F.; Hydrology, Chapter III. In: An Approach to Water Resources Evaluation for
Non-Point Silvicultural Sources. Environmental Research Laboratory. Athens, Georgia. EPA
60018-80-12. p. 173. 1980.

Troendle, C.A.; Meiman, J.R.; Options for Harvesting timber to Control Snowpack Accumulation.
In: Western Snow Conference Proceedings. p. 86-97. 1984.

U.S. Comptroller General, General Accounting Office (GAO). Congress Needs Better Information on Forest
Service's Below-Cost Timber Sales. Report GAO/RCED-84-96. Washington, DC: General Account
ing Office. 45p. 1984.

U.S. Department of Agriculture, Forest Service (USDA-FS); Cash Flow Analysis of National Forest Timber
Sales. Washington, DC: USDA-FS, Land Management Planning Staff and Policy Analysis Staff.
Internal Study. 1984a.

U.S. Department of Agriculture, USDA Decision of Review of Administrative Decision by the Chief of the
Forest Service Related to the Administrative Appeals of the Forest Plans and EIS's for the San Juan
National Forest and the Grand Mesa, Uncompahgre and Gunnison National Forest. USDA. July 31,
1985.

G - 3



U.S. Laws Statues, etc.; Federal Register 40 CFR 1500-1508. Council on Environmental Quality.
Act of July 1~ 1979.

U.S. Laws Statues, etc.; Public Law 95-237. Endangered American Wilderness Act of 1978.
Act of February .24, 1978.

U.S. Laws Statues, etc.; Public Law 96-560; 94 Stat. 3265. Colorado Wilderness Act of 1980.
Act of December 22, 1980.

U.S. Laws Statues, etc.; Public Law 93-205; 87 Stat. 884, as amended; The Endangered Species Act of
1973. Act of December 28, 1973.

U.S. Laws Statues, etc.; 43 Stat. 852, as amended; 42 USC 4321. National Environmental Policy
Act of 1969 (NEPA). Act of January 1, 1970.

U.S. Laws Statues, etc.; 74 Stat. 215, as amended; 16 USC 528-531. Muttiple-Use, Sustained Yield
Act of 1960. Act of June 12, 1960.

U.S. Laws Statues, etc.; 90 Stat. 2949; 16 USC 1600. National Forest Management Act of 1976 (NFMA).
Act of October 22, 1976.

U.S. Laws Statues, etc.; 46 Stat. 527, as amended; 16 USC 527. Knutson-Vandenburg Act.
Act of June 9, 1930.

U.S. Laws Statues, etc.; 90 Stat. 2662, as amended; 31 USC 1601-1607. Payments of Lieu ofTaxes Act.
Act of October 20, 1976.

U.S. Laws Statues, etc.; Federal Register, 36 CFR 219. National Forest System Land &
Resource Management Planning. Act of July 1, 1982.

U.S. Laws Statues, etc.; Public Law 93·378; 88 Stat. 476, as amended; 16 USC 1601. Forest & Rangeland
Renewable Resources Planning Act of 1974 (RPA). Act of August 17, 1974.

Verry, E.S.; Effect of an Aspen Clearcutting on Water Yield & Quality of Northern Minnesota. National
Symposium on Watersheds in Transttion.

Verry, E.S.; Forest Harvesting & Water: The Lake States Experience American Water Resources
Association, Water Resources Bulletin Volume 22, #6, 1986.

Verry, E.S.; The Effect Of Aspen Harvest & Growth on Water Yield in Minnesota. Forest Hydrology &
Watershed Management, Proceedings of the Vancouver Symposium. August 1987.

Verry, E.S.; Lewis, J.R.; Brooks, K.N.; Aspen Clearcutting Increases Snowmelt & Storm Flow Peaks in
North Central Minnesota. American Water Resources Association. Water Resources Bulletin Volume
19 #1. 1983.

Wayne, D.S.; Silviculture of Aspen Forest in the Rocky Mountains & the Southwest USDA Forest Service
Rocky Mountain Forest & Range Experiment Station. 1986.

Wenger, Karl F.; Forestry handbook, 8d ed. New York: John Wiley & Sons, Inc.; 1984. 1335 p.

G-4

()

(



(,

(\

__--",_---,-,....----,---,-,. Timber Sale Cost Accounting Task Force: Initial Report To The Congress
(Dec. 10, 1984). Washington, DC: USDA-FS, Policy Analysis Staff. 3p. 1984b.

__---,----,----,-__"....,:. Analysis of Costs and Revenues In The Timber Programs of Four National Forests.
Washington, DC: USDA-FS, Timber Management Staff and Land Management Planning Staff. 147
p. Internal Study. 1986a.

G - 5

*U,S. GOVERNMENT PRINTING OFFICE: 1992-576-544


	Table of Contents
	List of Tables
	List of Figures and Maps
	Summary
	I . Purpose and Need
	II . Alternatives Including the Proposed Action
	III .  Affected Enviroment
	IV . Enviromental Consequences
	V . List of Preparers
	VI . Consultation with Others and List of Agencies, Organizations and Individuals to Whom of this Statement are Sent
	VII . Index
	Appendix A - Summary of Issues and Concerns
	Appendix B - Description of Analysis Process
	Table of Contents
	List of Tables
	List of Figures

	Appendix C - Administrative Record
	Appendix D - Glossary
	Appendix E - Habitat Unit Summary Statistics
	Appendix F - RARE II
	Appendix G - Bibliography



